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by  the  elimination  of  the  lead  sheath  and 
the  substitution  of  non- metallic  armor 
for  the  usual  steel  armor,  is  rendered 
non-inductive. 


Electrically  this  means  that  it  is  possible 
to  use  20-amper^  stre^^ighting  circuits 
instead  of  circufe  with|he  present  limit 


of  6.6  amperes. 


i 
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Economically  it  means ^lat  the  same  size 
conductor  will  Icarry  a  far  greater  cur¬ 
rent  while  the  cable  is  much  lighter  and 
easier  to  handle  and  the  cost  is  low. 

These  factors  a|l  conlbitie  to  lower  the 
cost  of  street  lighting  in  m  degree. 
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V alues  in  Mergers 
and  Financing 

Mergers  on  a  large  scale  and  the  incorporation 
of  new  companies  of  enormous  resources  are  the 
order  of  the  day  in  the  utility  industry  as  well  as  in 
other  industries.  What  do  these  developments  mean  to 
the  industry  and  to  utility  customers? 

Utility  mergers  are  not  new.  For  years  the  industry 
has  followed  the  constructive  policy  of  making  mergers 
and  issuing  securities  in  order  to  make  economic  savings 
that  it  shared  with  its  customers.  The  record  of  service 
costs,  improved  service  standards  and  economies  in  oper¬ 
ation,  finance  and  investment  attests  the  efficiency  and 
sound  service  values  back  of  this  policy.  It  is  an  impor¬ 
tant  part  of  the  plan  of  industry  executives  to  take 
advantage  of  all  possible  opportunities  to  improve  service, 
extend  service  and  reduce  the  costs  of  service. 

But  some  elements  in  the  new  developments  should 
be  studied  seriously  as  to  their  ultimate  effect  on  the 
industry  and  upon  its  customers.  The  older  holding  cor¬ 
porations  have  been  based  on  majority  stock  control  of 
subsidiary  properties,  but  some  of  the  new  ones  are  pools 
of  minority  stock  holdings.  Other  corporations  are  more 
or  less  investment  trusts  for  the  purpose  of  making 
money  in  the  stock  market,  and  still  others  are  mergers 
of  holding  companies  already  in  existence. 

It  is  logical  to  suppose  that  each  incorporation  includes 
a  financial  gain  to  the  incorporators  and  that  the  mergers 
could  not  be  made  except  by  giving  financial  inducements 
to  stockholders  of  subsidiary  properties  or  companies. 
Many  of  these  mergers  are  accompanied  by  bond-to-stock 
transfer  schemes  and  the  customary  devices  to  get 
security  owners  to  transfer  their  holdings  for  securities 
of  the  new  corporation.  As  a  result  of  these  movements 
the  market  prices  of  many  operating  property  securities 
are  twenty  to  thirty  times  earnings  and  many  holding 
company  securities  are  priced  without  reference  to  earn¬ 
ings.  Instead  of  dividend  returns,  these  security  prices 
are  based  on  market  demand  and  increment  increases 
created  by  market  demands. 

These  conditions  cannot  affect  utility  customers 
directly.  State  regulation  has  been  effective  to  fix  the 
price  of  service  on  the  basis  of  the  fair  value  of  the 
property  actually  used  in  public  service.  This  policy  is 
supported  strongly  by  industry  leaders  and  is  a  true  safe¬ 
guard  to  utility  customers.  Consequently  the  new  devel¬ 
opments  affect  the  industry  itself  primarily.  They  may 
or  may  not  jeopardize  its  future  credit,  and,  in  addition, 
public  relations  might  be  affected  by  disappointed  secu¬ 
rity  holders.  Another  element  to  be  considered  is  the  pos¬ 
sible  introduction  of  banker  management  in  addition  to 
banker  control.  This  would  result  in  serious  injury. 


because  bankers  are  not  the  type  of  men  to  manage 
public  service  properties. 

No  one  can  say  that  the  present  movement  is  good  or 
bad  for  the  industry  as  a  whole,  but  inherent  in  it  are 
opportunities  for  departing  from  the  sound  merger  and 
financial  policies  heretofore  follow'ed  by  the  industry. 
And  if  a  detrimental  reaction  occurs,  it  will  affect  the 
industry  itself  and  not  the  bankers  who  control  the  money 
pools.  This  has  been  past  the  experience  of  the  rail¬ 
road  industry,  of  the  sugar  industry  and  of  other 
branches  of  industry.  Control  of  the  situation  rests 
upon  utility  executives — it  is  their  responsibility  and  they 
only  are  competent  to  decide  in  this  matter. 

♦  ♦  ♦  ♦ 

Load-Factor  Business  Essential 

NVESTMENT  and  revenue  trends  in  the  utility  in¬ 
dustry  point  to  the  necessity  for  high-load-factor 
business.  This  may  be  had  from  amplified  domestic 
service  and  from  the  development  of  electrochemical  and 
electrothermic  processes  in  industry.  In  the  latter  field, 
during  the  past  thirty  years,  the  business  has  grown  to 
a  w'orld  consumption  of  twenty-two  billion  kilowatt- 
hours,  with  a  corresponding  generating  capacity  of  about 
3.800,000  kilowatts ;  and  the  rate  of  growth  is  still  rapid 
with  enormous  increases  in  prospect  in  the  near  future. 

Despite  opinion  to  the  contrary,  this  kind  of  business 
can  be  supplied  by  public  utilities.  The  electrochemical 
industry  is  interested  in  a  cost  of  power  of  three-fourths 
of  a  cent  or  lower  and  in  good  locations  for  labor,  raw 
materials  and  markets.  At  present  it  is  prone  to  think 
of  cheap  power  in  terms  of  water-power  generation  only, 
and  it  is  not  aware  of  the  fact  that  water  power  is  Ijecom- 
ing  increasingly  expensive  and  steam  power  increas¬ 
ingly  cheap.  In  C^rmany  a  large  amount  of  steam 
power  is  used  for  electrochemical  purposes  at  a  price  of 
from  2.5  to  3.5  mills,  and  there  are  many  locations  in 
this  country  where  a  combination  of  power,  labor,  raw 
materials  and  markets  can  be  used  to  better  business 
advantage  than  a  water-power  plant  on  a  distant  site. 

It  will  pay  utility  companies  to. study  possibilities  for 
electrochemical  and  electrothermic  processes  in  their  local 
area  with  the  object  both  of  getting  existing  industries  to 
use  new  methods  and  of  getting  some  of  the  large  electro¬ 
chemical  groups  to  locate  in  the  region.  The  business  is 
growing  rapidly  and  new  products  and  processes  are 
being  introduced  each  year.  In  this  country  the  output 
of  furnace  steel  is  alxjut  700,000  tons,  that  of  brass 
675,000  tons,  zinc  25,000  tons,  and  aluminum  750,000 
tons.  Many  of  these  metal  processes  are  of  recent  devel¬ 
opment.  Adding  to  these  the  rayon  industry,  the  molded 
composition  groups,  the  plating  group,  the  alloy  group. 


the  phosphorus,  chlorine  and  ammonia  group,  the  possi¬ 
bilities  of  hydrogen  and  oxygen  production  and  the  many 
other  proflucts,  there  appears  to  he  a  very  encouraging 
outlook  for  high-load-factor  business.  Co-operation, 
salesmanship  and  a  recognition  of  actual  conditions  and 
|x>s.sil)ilities  are  needed  to  bring  a  very  desirable  class  of 
load  to  utility  lines. 

♦  ♦  ♦  ♦ 

Lishtnins  Researches  Under  W ay 

HAT  bugaboo  of  service  reliability,  lightning,  is 
going  to  meet  some  very  delicate  instruments  and 
some  highly  skilled  experimental  talent  this  summer. 
Several  field  researches  are  under  way,  and  it  is  hoped 
that  cathode-ray  oscillograms  will  give  the  industry  data 
on  the  magnitude,  wave  front,  attenuation  and  frequency 
of  lightning  waves.  It  is  unfortunate,  however,  that  peak 
values  will  not  he  had  because  the  flashover  value  of  the 
lines  is  relatively  low. 

.  Hut  after  the  data  are  recorded  there  will  he  oppor¬ 
tunity  for  better  economics  and  engineering  in  line 
design  and  in  lightning  protection.  It  will  still  he  good 
practice  to  put  lines  in  locations  not  subject  to  frequent 
storms,  to  Iniild  lines  near  the  ground,  to  use  ground 
wires  that  conform  closely  to  conductors  in  their  char¬ 
acteristics,  and  to  adjust  line  and  substation  insulation 
values  to  conform  with  the  devices  available  to  protect 
against  lightning.  Even  after  the  wave  fronts  and  peak 
values  of  lightning  waves  are  determined  there  will 
still  he  problems  for  engineers  to  solve.  Lightning- 
arrester  design  will  he  stimulated  to  get  a  more  effective 
device  and  one  that  can  he  used  more  frequently  without 
excessive  cost ;  devices  to  j^ermit  insulator  strings  to  flash 
over  without  disturbing  service  will  he  developed ;  the 
insulation  design  of  ap])aratus  will  he  improved  to  care 
for  the  ranges  of  lightning  voltages  found  in  practice, 
and,  above  all,  if  data  are  complete,  engineers  will  he  able 
to  design  transmission  lines  to  give  a  fairly  exact  and  pre¬ 
determined  service  that  will  he  fixed  by  balancing  dollars 
of  revenue  again.st  the  dollars  required  to  build  the  line. 

Every  encouragement  should  he  given  the  field  research 
workers  on  lightning.  There  is  much  at  stake,  and  the 
industry  will  reaj)  a  rich  return  when  science  replaces 
assumption  in  dealing  with  lightning  phenomena. 

♦  *  +  ♦ 

Attempts  to  Discredit  Utilities 
Personally  Affect  JFage  Earners 

Because  of  the  fact  that  individual  utility  comi)anies 
with  a  few  exceptions  have  so  conducted  themselves 
as  to  deserve  the  esteem  of  the  population  they  serve,  the 
h'ederal  Trade  Commission  investigation  has  not  de¬ 
stroyed  the  credit  standing  of  utility  securities.  None  the 
less,  wage  earners  throughout  the  country  should  be 
brought  to  realize  how  they  would  he  affected  individu¬ 
ally  as  well  as  collectively  if  political  attempts  to  discredit 
utilities  were  to  curtail  the  supply  of  the  $900,000,000  of 
new  capital  which  is  needed  yearly  in  the  electric  utility 
field. 

Total  susjiension  of  this  amount  of  capital  investment 
in  one  year  would  affect  five  hundred  thousand  to  six 
hundred  thousand  wage  earners  indirectly,  if  not  directly, 
figuring  on  a  basis  of  an  average  income  of  $1,500  to 
$1,800  a  year  for  this  class  of  worker.  If  this  sounds 


impossible,  it  is  because  most  men  are  accustomed  to 
thinking  of  direct  efiPects  only.  But  not  merely  the  labor 
employed  in  building  generating  stations,  transmission 
lines,  substations  and  so  on  is  involved.  Every  piece  of 
equipment  employed  has  acquired  its  value  between  the 
raw  state  aiul  the  finished  product  by  the  application  of 
labor,  even  where  automatic  machinery  has  been  used, 
because  labor  had  to  be  emjdoyed  somewhere  along  the 
line  to  make  it.  Important  as  capital  is,  it  has  to  be 
expended,  directly  or  indirectly,  on  labor  to  add  value  to 
the  raw  ])roducts  handled. 

Probably  the  best  way  to  give  any  one  some  conception 
of  the  effect  of  suspension  of  utility  capital  expenditures 
would  be  to  trace  just  one  ])iece  of  equipment  back 
through  the  production  machinery  used  along  the  line. 
Then  consider  how  many  merchants — butchers,  bakers, 
clothiers,  bank.s — would  be  affected  by  a  curtailment  in 
the  amount  spent  by  the  wage  earner. 

If  every  utility  could  devise  some  way  of  graphically 
portraying  this  complex,  ramified  interdependence  of  hu¬ 
man  beings  on  capital  expenditures  and  display  the  gra])h 
for  the  edification  of  the  citizens  in  its  community,  it 
is  doubtful  whether  any  wage  earner  would  without  pro¬ 
test  allow  his  political  representatives  to  discourage  the 
acquisition  of  new  capital  for  an  industry  rendering  so 
useful  and  valuable  a  service. 

♦  *  ♦  ♦ 

Electrification  Plans  in 
Great  Britain 

American  engineers  are  always  keen  to  learn  of 
L, developments  abroad  and  to  adopt  any  helpful  ideas 
that  are  evident  in  such  progress.  The  present  visit  of 
Sir  Andrew  Duncan,  chairman  of  the  Central  Electricity 
Board  of  Great  Britain,  and  of  Archibald  Page,  its  chief 
engineer,  serves  to  draw  attention  to  the  electrification 
plans  now  being  drawn  up  and  in  part  put  into  effect 
in  that  country.  These  plans  differ  from  American 
practice  in  many  particulars,  and  engineers  on  this 
side  will  follow  their  development  with  keen  interest. 

The  whole  of  Great  Britain  has  been  divided  into  a 
number  of  districts  for  the  purposes  of  power  generation 
and  distribution.  These  districts  have  been  blocked  out 
along  natural  geographical  and  industrial  lines.  Eor 
instance,  the  Central  Scottish  District  covers  the  indus¬ 
trial  section  of  Scotland  surrounding  Glasgow  and 
Edinburgh. 

The  majority  of  the  central  stations  of  England  are 
now  municipally  owned  and  operated.  Hence  their 
service  extends  only  over  a  limited  political  district. 
This  has  resulted  in  the  establishment  of  many  small 
disconnected  stations,  all  with  low  load  factors  and 
generally  operating  at  low  efficiency.  They  have  much 
larger  percentages  of  reserve  boiler  and  turbine  capacity 
than  is  usual  in  American  plants.  Lacking  interconnec¬ 
tion,  their  diversity  of  load  is  poor. 

Under  the  new  plan,  the  various  power  supply  sys¬ 
tems  in  each  district  will  be  tied  together  by  an  inter¬ 
connecting  transmission  system  known  in  Great  Britain 
as  the  "grid.”  This  will  be  built  by  government  funds 
and  will  be  operated  by  a  government-appointed  com¬ 
mission  known  as  the  Central  Electricity  Board.  In  this 
regard  it  resembles  the  Hydro-Electric  Power  Commis¬ 
sion  of  Ontario.  Erequency  is  to  be  standardized  at  50 
cycles.  The  diversity  that  will  be  introduced  by  such 
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interconnection  will  release  much  reserve  equipment. 
The  “grid”  will  furnish  all  electricity  desired  to  the 
municipal  authorities,  who  will  distribute  and  retail  the 
energy  over  their  own  systems.  The  Central  Electricity 
Board  will  purchase  such  supplies  of  electricity  as  are 
required  at  agreed  cost  prices  from  the  owners  of  cer¬ 
tain  selected  stations  which  have  been  generally  the 
largest  and  most  economical  in  the  district.  The  hoard 
can  also  authorize  the  construction  of  new  superpower 
stations  to  furnish  power  to  the  grid  as  required.  The 
board  thus  acts  as  a  “wholesale  middleman,”  buying  elec¬ 
trical  energy  wherever  it  can  he  generated  most  cheaply 
and  distributing  it  over  any  area  requiring  service.  Old 
and  obsolete  stations  will  be  shut  down  entirely  or  used 
for  peak-load  service  only.  It  is  expected  that  the  econ¬ 
omies  that  will  result  from  this  method  of  generation 
and  distribution  will  exceed  present  costs  by  an  amount 
which  will  eventually  more  than  offset  the  cost  of  the 
new  transmission  and  transforming  equipment.  Inter¬ 
connection  will  also  provide  more  reliable  jx)wer  sup¬ 
plies  to  consumers. 

Progress  has  been  made  on  the  construction  of  a 
}X)rtion  of  the  Central  Scottish  District  noted  above, 
where  tower  lines  to  operate  at  132  kv.  will  be  used. 
Work  has  also  been  started  in  other  districts.  Great 
credit  is  due  to  engineers  of  the  Central  Electricity 
Board  who  have  successfully  solved  many  intricate  prob¬ 
lems  in  the  development  of  their  schemes. 

Some  of  the  new  central  stations  that  are  contemplated 
will  compare  favorably  both  in  size  and  in  economy  with 
the  best  American  stations,  l.oad  factors  at  present  are 
low  in  Great  Britain  owing  to  the  lack  of  aggressive 
commercial  sales  policies  on  the  part  of  the  municipal¬ 
ities.  An  adequate  supply  of  electricity  from  the  grid 
should  encourage  a  wider  use  of  electricity  for  all  pur¬ 
poses,  which  would  increase  load  factors  and  ultimately 
decrease  costs  to  the  British  users. 

The  British  representatives  now  with  us  will  be  in¬ 
terested  in  our  interconnection  problems  and  in  our 
jKiwer-station  developments.  American  engineers  will 
give  them  every  assistance  in  gathering  the  information 
that  they  desire  and  will  endeavor  to  make  their  stay 
both  pleasant  and  profitable. 

♦  ♦  ♦  ♦ 

Testimonial  to 
a  Civic  Service 

OUT  of  New  York  City  comes  a  bit  of  interesting 
testimony,  particularly  pertinent  in  this  season  of 
"Light’s  Golden  Jubilee,”  and  from  no  less  a  source  than 
the  far-famed  Commissioner  Whalen  of  the  Police 
De])artment.  It  arose  from  a  controversy  between  the 
F'ifth  Avenue  Association  and  the  electric  sign  manufac¬ 
turers,  resulting  from  an  attempt  by  the  association  to 
extend  the  ban  against  electric  signs  so  that  they  would 
be  eliminated  from  the  cross  streets  within  a  certain 
zone  on  either  side  of  certain  sections  of  the  Fifth 
Avenue  shopping  district.  Fifth  Avenue  feels  that  by 
doing  away  with  signs  it  has  established  an  exclusive 
atmosphere  that  has  strengthened  its  appeal  to  the  “car¬ 
riage  trade,”  and  it  wants  to  absorb  more  territory.  The 
sign  manufacturers  and  other  branches  of  the  electrical 
business  took  up  arms  and  the  proposed  ordinance  has 
not  been  passed — but  that’s  a  local  story. 

In  the  course  of  the  affray  the  sign  men  planned  to 


stage  a  demonstration  of  the  value  of  the  street-lighting 
service  that  is  a  byproduct  of  electric  sign  advertising. 
They  arranged  to  have  97  per  cent  of  the  great  displays 
on  Ilroadway  darkened  on  a  certain  evening  for  three 
minutes  at  theater  time.  The  demonstration  was  to  have 
been  advertised.  Thousands  of  people  were  expected  to 
come  and  see  how  dark  the  streets  would  be  without 
electric  signs.  And  then  the  police  stepped  in.  Commis¬ 
sioner  Whalen  feared  that  it  would  throw  the  theater 
district  into  such  darkness  that  traffic  would  fall  into  a 
hopeless  tangle.  He  recognized  that,  though  their  pur¬ 
pose  is  purely  commercial,  these  signs  have  come  to 
perform  a  vital  civic  service  that  cannot  be  dispensed 
with.  The  demonstration  was  called  off.  The  industry 
can  point  the  moral. 

♦  ♦  ♦  ♦ 

This  Physics  Labyrinth 

CIENTISTS  and  physicists  are  very  humble  these 
days.  They  are  suffering  the  humiliation  of  know¬ 
ing  that  they  know  little  if  anything  about  the  funda¬ 
mental  facts  of  nature.  All  theory  and  exjieriment  of 
the  past  twenty  years  has  exploded  in  their  hands  to 
leave  a  heap  of  statistical  facts.  Any  order  they  may 
ix)ssess  is  that  of  the  labyrinth. 

For  some  twenty  years,  for  example,  proofs  accu¬ 
mulated  that  light  has  opix)site  qualities — that  of  wave 
rays  and  that  of  corpuscular  rays.  These  contradic¬ 
tions  could  not  be  reconciled,  so  in  1925  de  Broglie 
suggested  that  a  moving  electron  was  accompanied  by 
a  wave  radiation.  This  got  the  Bohr  structural  atomic 
theory  off  a  dead  center  by  suggesting  a  wave  process 
surrounding  the  atomic  core.  Later  Davisson,  Germer 
and  Thomson  proceeded  to  prove  to  themselves  that 
only  waves  exist  and  that  there  are  no  corpuscles,  matter 
being  merely  a  wave  system.  This  led  to  the  thought  that 
instead  of  human  beings  and  fish  we  have  the  world 
populated  with  mermen  and  mermaids  that  cannot  be 
described  or  controlled. 

The  trouble  is  that  we  demand  th^t  our  exjieriments 
and  observations  fit  into  our  conception  or  scheme  of 
time-space  to  the  smallest  detail.  Yet  Planck  showed 
that  infinitesimally  small  observations  cannot  be  made, 
because  nature  changes  by  jumps.  Or,  as  Heisenberg 
puts  it,  a  physical  picture  of  the  universe  is  impossible 
because  of  the  nature  of  things.  Thus  the  latest  principle 
in  physics  says  that  that  which  can  be  localized  in  detail 
in  space-time  and  that  which  is  observable  are  not  one 
and  the  same  thing,  as  was  formerly  assumed.  The 
wave  conception  is  a  symbol  or  rejiresentative  of  that 
which  can  be  localized  in  detail.  As  Dr.  Schrodinger 
states  it,  "it  is  the  precipitation  of  all  our  efforts  in 
this  direction.”  The  coqiuscle  (electron,  light  quantum, 
etc.)  is  the  symbol  of  the  small  but  always  finite  acts 
of  observation.  The  waves  cannot  be  observed,  the 
corpuscles  cannot  be  localized  in  detail.  Yet  the  cor¬ 
puscle  is  somewhere  in  the  universe,  and  it  may  manifest 
itself  suddenly  in  a  finite  act  of  observation — and  this 
is  the  only  means  by  which  a  wave  may  l)e  observed. 
But  it  is  impossible  to  identify  that  which  is  localized  in 
detail  in  space  and  time  with  that  which  is  observable. 
So  where  are  we?  Much  theory,  a  great  deal  of  non¬ 
sense  and  the  latest  mathematicians’  formula  for  the 
universe  await  the  advent  of  the  genius  that  will  give 
us  a  true  picture  of  nature  in  terms  of  fundamental 
physics. 
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Derrick  Simplified 
Construction 
of  kVinooski  Plant 


The  erection  of  the  single^unit, 
3,750'kva.  hydro-electric  plant  of  the 
Green  Mountain  Power  Corporation 
(Vermont)  in  the  gorge  of  the  Winooski 
River  was  greatly  simplified  by  the  use 
of  an  electrically  operated  40-ton,  6o-ft. 
boom  derrick.  This  material-handling 
equipment  has  been  left  in  position  for 
operating  and  maintenance  work,  being 
used  in  handling  the  reinforced  concrete 
headgates  and  in  the  removal  of  equip¬ 
ment  from  the  station  itself.  It  is  oper¬ 
ated  by  a  75-hp.  motor. 


Electric  Galvanizing 


Close  temperature  control  results  in  improved  quality  of  product. 
Uniform  heat  distribution  in  metal  bath.  Long-hour  energy 
use  raises  load  factor  and  reduces  unit  energy  rate 


By  Robert  A.  Clark,  Jr. 

Frank  F.  Fowle  &  Company,  Consulting  Engineers,  Chicago,  III. 


The  advantages  of  electric  heat  in  the  galvanizing 
industry  for  heating  the  zinc  tanks  are  being  recog¬ 
nized  and  several  installations  are  now  in  suc¬ 
cessful  operation.  Among  the  accredited  advantages 
of  electricity  over  coal,  oil  or  gas  heating  are :  ( 1 ) 

Uniformity  of  temperature,  (2)  ease  of  control,  (3) 
reduction  in  maintenance  costs,  and  (4)  improved 
reliability.  Recently  installed  electrically  heated  tanks 
range  in  size  from  about  25  kw.  up  to  400  kw.  One 
of  the  latest  and  largest  is  in  the  plant  of  the  Delta-Star 
Electric  Company  at  Chicago,  Ill.  The  tank,  having  a 
capacity  for  galvanizing  3,000  lb.  of  steel  per  hour  and 
requiring  198  kw.  at  220  volts,  three  phase,  was  started 
on  May  28,  1928,  and  since  has  been  in  continuous 
service  with  practically  no  trouble  or  operating  difficulty. 

The  heating  elements  and  the  control  equipment  were 
manufactured  by  tbe  General  Electric  Company  and  the 
steel  tank  by  the  James  J.  Heggie  Company,  Joliet,  Ill. 
The  framework  was  fabricated  from  structural  steel  and 
tbe  unit  assembled  by  the  Delta-Star  Company.  The 
tank  itself  is  of  1^-in.  steel  boiler  plate  3  ft.  wide.  3  ft. 
deep  and  15  ft.  long  and  contains  approximately  60,500 
11).  of  molten  metal.  It  can  be  raised  vertically  out  of 
the  setting  on  the  brick  piers  without  disturbing  the 
heating  elements  or  insulation.  The  heating  elements 
are  so  designed  that  the  heat  will  be  transmitted  uni¬ 
formly  to  the  tank.  Special  precautions  have  been  taken 
to  prevent  the  possibility  of  “hot  spots” ;  that  is.  places 
on  the  heating  elements  or  on  the  tank  where  the  tem¬ 
perature  is  higher  than  normal.  This  is  a  very  important 
item  in  the  successful  operation  of  steel  tanks  contain¬ 
ing  molten  zinc,  because  local  overheating  may  injure  the 


tank  or  cause  bulging  of  the  plate,  and  also  because  the 
rate  of  solubility  of  steel  in  hjt  molten  zinc  increases 
rapidly  as  the  temperature  rises  above  approximately 
850  deg.  F. 

It  will  be  observed  that  the  lower  heating  element  does 


Cross-Section  of  Tank  Showing  Arrange¬ 
ment  of  Heating  Elements  and  Insulation 

There  are  no  heating:  units  at  the  ends  or  bottom 

not  extend  down  as  far  as  the  bottom  of  the  tank.  This 
arrangement  reduces  the  possibility  of  hot  spots  owing 
to  the  presence  of  dross,  which  is  the  accumulation  of 
zinc-iron  alloy  on  the  bottom  of  the  tank.  However,  the 
zinc  dross  cannot  be  permitted  to  accumulate  indefinitely 
because  it  would  rise  sufficiently  to  impair  the  normal 
efficiency  of  heat  transfer,  thus  resulting  in  hot  spots. 


Table  I — Performance  of  Galvanizing  Tank 


Lb.  Zinc 

Gross  Lb. 

Removed  in 

Net  Lb. 

Cost  of 

Hours  in 

of  Zinc 

Dross  and 

of  Zinc 

Kw.-Hr. 

Kw.-Hr. 

Electrical 

Tonnage 

Production  per  Ton 

Skimmings  i>er 

per  Ton 

Consumed 

per  Ton 

Energy  per 

of  Steel 

per 

of  Steel 

Ton  of  Stwl 

of  Steel 

per 

of  Steel 

Ton  rf  Steel 

Month 

Galvanized 

Month 

Galvanised 

Galvanised  Galvanised 

Month 

Galvanised 

Galvanised* 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

July . 

.  274 

416  ] 

142 

61,200 

223 

$2.90 

August . 

.  271 

434  1 

140 

65,500 

242 

3.  14 

.September . 

.  292 

385  1 

See 

See 

157 

60,900 

209 

2  71 

October . 

.  194 

326  1 

Note 

Note 

155 

50,300 

259 

3.37 

November . 

.  193 

275 

122 

41,800 

217 

2.81 

December . 

.  203 

326 

149 

51,600 

254 

3.31 

Total  six  months . 

.  1,427 

2,162 

331,300 

Average  per  month . 

.  238 

360 

185 

40 

145 

55,200 

h2 

$3.02 

♦Electrical  energy  is  purchased  at  an  average  cost  of  1.3  cents  per  kilowatt-hour.  \ 

Note: — On  account  of  the  dross  and  skimmings  not  being  removed  at  the  end  of  each  month  it  is  possible  to  obtain  only  the  average  amount  of  sine  in  the  droas 
a:id  skimmings  for  the  period. 
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Galvanizing  Room  in  Delta-Star  Plant 

Control  inclosed  in  steel  cabinet  in  right  background 


with  the  detrimentai  effects  previously  mentioned.  To 
facilitate  its  removal  the  dross  is  floated  on  a  layer  of 
lead,  approximately  6,000  Ih.  being  used  in  the  tank. 
The  dross  is  normally  removed  once  a  week. 

In  order  that  leaks  in  the  tank  may  he  detected,  drains 
are  provided  underneath  it ;  at  the  bottom  of  the  drains 
are  jiairs  of  contacts  connected  to  a  gong  and  so 
arranged  that  any  metal  flowing  over  the  contacts  will 
short  circuit  them  and  ring  the  gong,  notifying  the 
ojierators  of  trouble. 

As  shown  in  the  diagram  of  connections  of  the  heat¬ 
ing  elements  and  the  control  equipment,  the  three-pole 
contactor  is  controlled  by  a  ])yrometer  connected  to  a 
thermocouple  located  about  midway  between  one  of  the 
heater  elements  and  the  tank.  The  pyrometer  maintains 
the  temperature  at  the  thermocouple  at  any  desired  value 
within  about  ])lus  or  minus  5  deg.  F.  This,  in  turn, 
keeps  the  temjx'raturc  of  the  molten  zinc  constant  within 
.about  ]>lus  or  minus  10  deg.  F.  under  intermittent  ojxt- 
ating  conditions.  The  pyrometer  is  adjusted  to  hold  the 
temperature  of  the  thermocouple  at  1,030  deg.  F.,  which 
maintains  the  zinc  hath  at  ai^proximately  850  deg.  F. 
Somewhat  closer  control  of  the  temperature  variation 
could  he  had  if  the  thermocouple  were  placed  in  the  zinc 


bath.  However,  the  possibility  of  trouble  is 
greater  with  such  a  location,  and,  if  the  tem¬ 
perature  variation  is  permissible,  the  best  loca¬ 
tion  for  the  thermocouple  appears  to  be  be¬ 
tween  the  heating  element  and  the  tank. 

The  heater  elements  are  so  designed  that 
the  contactor  will  be  closed  and  the  current  on 
about  80  per  cent  of  the  time  when  the  tank  is 
operating  at  full  capacity.  The  triple-pole, 
double-throw  switch  connects  the  heating  ele¬ 
ments  either  delta  or  star,  thus  providing  two 
heats,  the  low  value  being  33  per  cent  of 
the  high. 

The  electrical  input  to  the  unit  is  198  kw. 
when  the  heater  elements  are  connected  delta. 
The  power  supply  is  220  volts,  three  phase,  60 
cycles.  The  tank  is  rated  at  a  galvanizing 
capacity  of  3,000  lb.  of  steel  per  hour,  although 
in  actual  operation  this  value  has  been  exceeded 
considerably.  In  one  nine-hour  period  a  total 
of  15  tons  of  steel  was  galvanized,  or  an  aver¬ 
age  of  about  3,300  lb.  per  hour.  In  normal 
oi)eration  the  pyrometer  closes  and  opens  the 
contactor  about  once  a  minute.  As  the  electri¬ 
cal  energy  is  measured  on  the  basis  of  a  30- 
minute  demand,  the  registered  maximum  de¬ 
mand  is  somewhat  less  than  the  maximum 
instantaneous  demand;  that  is,  198  kw.  The 
integrated  demand  for  the  month  of  Septem¬ 
ber  was  approximately  168  kw. 

During  intervals  when  no  material  is  being  galvanized 
the  zinc  is  covered  with  a  layer  of  asbestos  fiber  on 
which  are  placed  sheets  of  transite.  This  reduces  the 
radiation  loss  by  about  one-half,  while  still  maintaining 
the  zinc  bath  at  full  heat. 

A  heat  balance  for  each  monthly  period  computed 
from  the  theoretical  heat  required  to  raise  the  steel  and 
the  zinc  to  the  temperature  of  the  bath  is  shown  in  Table 
II.  The  difference  between  this  energy  and  the  electrical 
injnit  is  taken  as  the  radiation  loss.  The  theoretical  radia¬ 
tion  loss  for  six  months,  based  on  the  average  hourly 
loss,  is  shown  in  Table  III.  The  computed  hourly  loss 
is  82  kw.-hr.  when  the  tank  is  uncovered  and  45  kw.-hr. 
when  it  is  covered  with  asbestos.  The  theoretical  loss 
as  shown  in  Table  III  checks  reasonably  well  with  that 
shown  in  Table  II  and  it  therefore  seems  possible  to 
compute  quite  accurately  the  operating  characteristics 
and  efficiency  of  any  new  installation  from  a  heat  bal¬ 
ance  based  on  the  theoretical  amount  of  energy  required 
to  heat  the  metal  plus  that  lost  due  to  radiation  from  the 
installation  jdanned. 

It  should  be  observed  that  the  cost  of  the  energy  on 
the  basis  shown  in  Table  I  may  not  always  give  a  true 
picture  of  the  savings  effected  by  the  use  of  electric  heat. 


Table  II — Heat  Balance 


Kw.-Hr. 

Kw.-IIr.  to  Melt 

Total 

Total  Kw.-Hr.  Total 

Thermal 

to  Heat 

Zinc  and  Raise 

Useful 

Lost  and 

Kw.-Hr. 

Efficiency, 

Month 

Steel 

to  850  Deg.  F. 

Kw.-Hr. 

Radiated 

Input 

Per  Cent 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

July . 

17,000 

1,880 

18,880 

42,320 

61,200 

30.8 

August . 

16,800 

1,870 

18,670 

46,830 

65,500 

28.5 

September . 

18,140 

2,210 

20,350 

40,550 

60,900 

33.4 

October . 

12,050 

1,455 

13,505 

36,795 

50,300 

26.8 

November . 

11,980 

1,135 

13,115 

28,685 

41,800 

31.4 

December . 

12,600 

1,465 

14,065 

37,535 

51,600 

27.2 

Total  six  months . 

88.570 

10,015 

98,585 

232,715 

331,300 

Average  per  month . . 

14,762 

1,669 

16,431 

38,786 

55,217 

29.8 

Note: — Column  (4>  —  Column  (2)  +  Column  (3). 

Column  (5)  “ 

Column  (6)  —  Column  (4). 

Column  (7) 

“  Column  (4) 

Column  (6). 
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because  in  some  cases  the  energy  consumed  by  the  tank 
will  reduce  considerably  the  average  cost  of  energy  for 
the  whole  plant  and  a  further  evaluation  must  be  made 
if  a  more  accurate  representation  is  desired. 

For  example,  during  the  month  of  September  the  de¬ 
mand  and  energy  requirements  for  the  Delta-Star  plant 
were  as  follows : 


Demand,  Kw. 

Knergy,  Kw.-Hr. 

Ualvaniziiig  tank . 

.  168 

60,900 

Motor  and  other  loads . 

.  180 

34,300 

Total . 

.  348 

95,200 

The  total  power  bill  for  the  month  was  $1,238.12,  or 
an  average  of  approximately  1.3  cents  per  kilowatt-hour. 
On  the  basis  of  the  same  demand  and  energy  consump¬ 
tion  for  the  motor  and  other  load,  the  hill  for  the  month 
would  have  been  $647.95.  This  leaves  $590.17  charge- 


Table  III — Theoretical  Radiation  and  Convection  Loss 


Total 

Total  Total  Radiation 

Loss  Loss  and  Convec- 

Hours  Hours  Uncovered,  Covered,  tion  Loss, 
Month  Uncovered  Covered  Kw.-Hr.  Kw.-Hr.  Kw.-Hr. 

(I)  (2)  (3)  (4)  (5)  (6) 

July .  416  328  34,150  14,780  48,930 

August .  434  310  35,600  13,960  49,560 

September .  385  335  31,600  15,090  46,690 

October .  326  418  26,750  18,800  45,550 

Xovember .  275  445  22,550  20,000  42,550 

December .  326  418  26,750  18,800  45,550 


Total  six  months  2,162  2,254  177,400  101,430  278,830 

Average  per  month  360  376  29,567  16,905  46,472 


Note: — Column  (6)  «  Column  (4)  +  Column  (5). 


able  to  the  galvanizing  tank,  or  a  cost  of  $0.0097  per 
kilowatt-hour. 

The  studies  of  energy  costs  made  prior  to  the  installa¬ 
tion  of  the  tank,  and  since  confirmed  by  actual  operation, 
indicated  that  electric  heat  would  lie  more  economical 
than  any  other  heat  source.  Additional  savings  over 
other  methods  of  heating  have  been  noted,  which  include : 
(1)  Reduction  in  dross,  (2)  improved  coating,  (3)  less 
attention  to  operation  and  maintenance  of  tank  due  to 
completely  automatic  heat  control.  All  of  these  factors 
considered  together  have  demonstrated  quite  conclusively 
the  merits  of  electric  heat  in  the  galvanizing  industry  and 
the  use  of  electricity  for  this  purpose  may  be  expected  to 
increase  rapidly  as  the  advantages  become  known. 


Simplified  Selector  Switching 
Minimizes  Interruptions 

By  THE  use  of  double-throw,  double-bladed  selector 
switches  the  Hartford  Electric  Light  Company  has 
materially  simplified  construction  in  its  later  substations. 
In  the  typical  instance  shown,  the  two-phase,  4,800- volt 
feeders  now  standard  on  this  system  are  connected 
through  outgoing  cable  potheads  to  the  center  terminals 
of  selector  switches  mounted  on  insulating  bases  in¬ 
stalled  symmetrically  above  the  potheads,  and  with  suit¬ 
able  barrier  protection  between  phases.  The  upper  ter¬ 
minals  of  the  selectors  are  connected  through  oil  circuit 
breakers  to  the  main  bus  on  the  floor  above.  The  lower 
terminals  are  connected  by  short  taps  through  slots  and 
fiber  duct  to  a  transfer  bus  located  inside  a  concrete 
monolith,  as  illustrated.  The  double-throw  blading  en¬ 
ables  any  feeder  to  be  energized  from  the  main  bus 


Double-Throw  Selector  Units 
Facilitate  Maintenance 


through  the  auxiliary  bus  without  interrupting  service, 
and  the  breaker  normally  controlling  any  circuit  ran  be 
cut  out  of  service  for  inspection  or  maintenance  by  <lis- 
connecting  it  from  the  main  bus  and  the  feeder.  No  spare 
breakers  are  required. 
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circuit  breaker  auxiliary  switch.  In  the  other  position 
the  closing  contactor  is  energized. 

Power  for  operating  the  oil  circuit  breaker  is  obtained 
from  two  1 1,000/1 10/220- volt  transformers.  The 
secondaries  are  connected  to  a  single  supply  through 
magnetic  contactors  mechanically  interlocked  so  that  one 
transformer  is  always  connected  to  the  a.  c.  supply. 
Current  for  operating  the  relays  is  taken  from  the  sta¬ 
tion  storage  battery.  Current  for  the  OX  relay  and 
signal  lamps  is  provided  by  a  12-volt  storage  battery. 


Remote  Oil  Switch  Operation 
Saves  Building  New  Line 

By  F.  M.  Lewis 

Northwestern  Electric  Company,  Portland.  Ore. 


TO  MAKE  possible  the  use  of  a  10-mile  tie  line 
between  two  substations  as  two  feeders  normally 
and  as  a  tie  line  in  emergencies,  the  Northwestern 
Electric  Company  worked  out  a  remote-control  scheme 
for  an  oil  circuit  breaker  in  the  center  of  the  line  which 
made  a  second  feeder  unnecessary.  Normally  the  line 
serves  as  two  feeders  with  the  oil  circuit  breaker  open, 
but  should  an  emergency  arise  and  it  be  desired  to  use 
the  circuits  as  a  tie  line  the  operator  at  one  end  may 
remotely  close  the  sectionalizing  oil  breaker. 

The  high  cost  of  a  control  circuit  on  already  crowded 
poles  led  to  the  renting  of  a  pair  of  wires  from  the 
telephone  company  and  adoption  of  the  remote-control 
scheme  shown  in  the  accompanying  diagram.  The  tele¬ 
phone  company’s  requirements  were  that  direct  current 
not  to  exceed  0.1  amp.  be  used,  making  it  necessary  to 
use  relays  that  would  operate  on  this  small  current. 

Also  it  was  necessary  to  protect  the  telephone  line  with 
current-limiting  resistors. 

Two  polarized  relays  which  will  operate  on  0.06  amp., 
connected  in  series,  were  used  at  each  end  of  the  tele¬ 
phone  line.  The  relays  at  the  control  end  operate  red 
and  green  signal  lights,  indicating  to  the  operator  the 
position  of  the  switch  and  also  notifying  him  that  a 
switch  operation  has  been  completed.  The  auxiliary 
switches  on  the  oil  circuit  breaker  change  the  polarity 
of  the  two  telephone  conductors  so  that  one  relay  oper¬ 
ates  on  a  negative  and  the  other  on  a  positive  current. 

Since  the  signal  lights  are  continuously  energized  it  was 
necessary  to  use  a  metallic  circuit  instead  of  a  ground 
return  to  prevent  interference  with  telephones. 

A  switchboard  control  switch  connected  as  a  pole 
changer  controls  the  two  polarized  relays  at  the  circuit 
breaker  by  sending  out  a  positive  impulse  between  one 
side  of  the  telephone  line  and  ground  to  close  the  switch 
and  a  negative  impulse  between  the  other  side  and 
ground  to  open  it.  The  polarized  relays  control  a  type 
OX  relay,  which  is  an  electrically  operated  double¬ 
throw  switch.  This  relay  in  one  position  energizes  the 
trip  coil  circuit,  the  trip  coil  circuit  being  opened  by  the  The  control  equipment  consists  of 


Compact  But  Accessible 
Control  Wiring 

By  F.  G.  Preston 

General  Electric  Company,  Bloomfield,  N.  J. 


N  UNUSUALLY  well-executed 
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Construction  Costs 


Unit  cost  dropped  from  $180 
to  $136  in  making  second  in¬ 
stallation.  Structural  cost  re¬ 
duced  from  49  to  39  per  cent. 
Boiler  plant,  turbo-generators 
and  electrical  equipment  con¬ 
stitute  28,  17  and  15  per  cent 
of  total 


SOME  interestinij  construction  cost  data  have  re¬ 
cently  been  prepared  by  an  Eastern  power  com¬ 
pany  supplying  energy  to  other  utilities  from  a 
tidewater  steam  generating  station  placed  in  operation 
about  3^  years  ago.  These  data  were  originally  com¬ 
piled  in  a  form  covering  overhead  charges  as  applied 
to  the  entire  system,  but  these  overheads  are  not  in¬ 
cluded  in  the  figures  tabulated.  Nevertheless  the  item¬ 
ization  of  major  field  costs  for  this  69,000-kw.  plant 
contains  sufficient  material  to  be  useful  in  construction 
cost  estimates  by  steam  plant  designing  engineers  and 
is  so  presented  with  the  explicit  qualification  that  such 
items  as  engineering  and  superintendence,  legal  ex¬ 
penses,  interest  and  taxes  during  construction,  land 
cost  and  other  items  making  up  total  cost  are  omitted 
from  the  steam  plant  tabulations. 

The  station  was  built  to  produce  wholesale  power  and 
the  initial  installation  contained  one  32,000-kw.  turbo¬ 
generating  unit  and  three  1,492-hp.  oil-fired  boilers. 


69,000-Kw.  Steam  Plant 


SUMMARY  OF  CONSTRUCTION 

COSTS 

(Overheads  Omitted) 

Initial 

Additional 

Installation 

Plant 

(Contract  1) 

(Contract  2) 

Structures . 

$2,829,457.45 

$856,530  00 

Boiler  plant  equipment 

1,147,957.65 

1,516,670.0(1 

Turbo-generator  units. 

914,482.00 

695,600.00 

Electric  plant — steam . . 

373,0%.  79 

309,220  00 

Outdoor  transformer 

sta- 

tion . 

479,175.44 

293,000.00 

Shop  equipment . 

9,919.93 

Totals . 

$5,754,089.26 

$3,671,020.00 

Boilers,  hp . 

Three  1,492 

Two  1,492 

Turbo-units,  kw . 

One  32,000 

One  37,000 

Fuel . 

Oil 

Pulv.  coal 

Prorated  cost  per  kilo 

- 

watt  excluding  over 

■ 

heads  and  land . 

$180 

$99.40 

Cost  per  kilowatt  of  plant  without  land  and 
overheads  after  installation  of  second 
unit,  stack,  boilers  and  pulverized  fuel 

equipment .  $136.50 

(Note — Approximate  cost  of  station  site  was  $159,120) 


The  building  was  constructed  large  enough  to  accom¬ 
modate  a  second  unit  of  about  the  same  capacity  as 
the  first  and  the  design  provided  for  an  ultimate  de¬ 
velopment  of  about  180,000  kw.  on  the  site. 

Under  “Contract  1,”  the  first  three  boilers  and  first 


V arious  Costs  Associated  with  Initial  Installations  of  Three  Boilers,  One  Main 
Turbo-Generator  and  Fuel  Oil  System  {Contract  1) 


Structures 

Wharf  and  bulkhead* .  $347,381.05 

DredginK .  104,273.63 

Dam  and  pump  house .  30,432.  16 

Pipe  line  for  freeh  water  supply .  I07|239.  13 

Station  yard .  146^661.78 

Building . 1,403,15^31 

Stack  foundations .  5,699.25 

Concrete  stack .  20,402.39 

Condenser  tunnel  system . 313,652.87 

Piping  and  covering  for  compressed  air  lines .  3,415.  51 

Fuel  oil  handling  ^uipment .  17,707. 88 

Switchgear  and  wiring .  133,481.29 

Crane,  compressed  air  equipment,  service  pumps .  5  2, 7 1 4 .  1 8 

Fuel  oil  storage  plant .  89,662.  10 

Yard  work  (cable  tunnel,  etc.) .  16,223.76 

Compartment  doors  in  substation  tunnel .  896.  52 

Transformer  repair  house .  41,459. 64 


Total  structures .  f*,(«0,457 . 45 

Boiler  Plant  Equipment 

Fresh  water  supply  pumps  and  piping .  8,392.  83 

Auxiliary  foundations .  6, 33 1 . 7  2 

Boilers,  superheaters,  settings,  soot  blowers,  etc .  370,852. 68 

Breechings,  forced  and  induced  draft  system .  1 16,025. 25 

Feedwater  system,  including  heaters,  economizers .  1 59,05 1 . 53 

Steam  and  exhaust  piping .  270,873. 14 

Fuel  oil  pumps,  heaters,  meters,  strainers,  piping .  48,569.  83 

Ash  hopper  and  lining .  38,032.  15 

Indicating  and  recording  instruments .  25,582.  42 

Priming  pumps  and  painting  equipment .  3,73 1 . 47 

Testing  and  preliminary  operation .  18,446.  55 

Fuel  oil  pumps,  piping,  excavation,  boxing,  manholes .  82,068.  08 

Total  boiler  plant  equipment .  $1,147,957  65 

Turbo-Generator  Units 

Turbine  foundations .  58,065.40 

Condensers,  supports,  circulating  water  piping .  250,665. 40 


Generating  and  exciter  units . .  $560, 142.  71 

Air  cooler  and  pumps .  15,824.79 

Air  ducts .  2,069.25 

Lubricating  oil  system  and  painting  equipment... .  16,646.  51 

Preliminary  operation  and  testa .  1 1,067. 94 


Total  turbo-generator  units .  . .  $914,48t.M 

Electric  Plant-Steam 

Steam-driven  exciter  equipment .  14,054.  68 

Station  service  transformers  and  trucks .  22, 1 1 1 . 42 

Potential  regulators .  1,924.  17 

Switchgear  and  wiring* .  3 1 8, 1 1 2 .  3 1 

Indicating  and  recording  instruments .  8,527.  48 

Painting  above . .  988.12 

Preliminary  operation  and  tests . .  .  7,378.61 


Total  electric  plant-steam . .  $373,096. 70 


♦Including  main  switchboard,  $23,565.  67;  exciter  panel  switchboaitl,  $4,390  64; 
control  battery  panel,  $2,254.  72;  storage  battery  and  racks,  $3,428.  01 ;  ^tte^- 
charging  equipment,  $2,635.  1 1,  and  oil  circuit  breakers  and  sub-cell  disconnecting 
switches,  $24,760.93. 


Outdoor  Transformer  Station  at  Plant 

Foundations .  $40, 1 95 . 43 

Main  power  transformers  and  trucks .  1 46, 1 03 .  56 

Oil  piping,  tanks  and  pumping  equipment .  17,237.  63 

Oil  circuit  breakers  and  bushing  type  current  transformers.. . .  109,225. 47 

Disconnecting  switches .  32,348.06 

Instrument  transformers  (potential) .  12,677.  78 

Structural  steel  suppoVts,  main  arbor .  42,438.  21 

Lightning  arresters  and  choke  coils .  30,024.  29 

Conduit,  wiring,  bus  work,  etc .  48,925.01 

Total  outdoor  substation .  $470,175  44 

Shop  Equipment 

Machine  shop  equipment .  9,919.93 
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V arious  Costs  Associated  with  Installation  of  Two  New  Boilers,  a  Turbo-Generator 
and  Pulverized  Fuel  System  {Contract  2) 


turbo-generator  were  provided,  with  37,500  kva.  in 
transformers  to  step  up  the  potential  from  14,000  to 
70,000  volts  for  transmission  to  other  points.  A  re¬ 
inforced  concrete  stack  200  ft.  high  and  17  ft.  inside 
diameter  was  built  and  a  complete  fuel  oil  storage  and 
handling  system  was  provided,  with  two  55,000-bbl. 
tanks.  A  100-ton  crane  was  installed  in  the  power 
house  and  a  30-ton  crane  in  the  outdoor  transformer 
station  adjacent  to  the  plant.  A  fresh  water  supply 
system  was  also  built.  The  figures  given  under  “Con¬ 
tract  1”  therefore  include  various  (though  not  total) 
costs  which  are  of  interest  in  the  company’s  compilation 
of  its  outlays  for  construction  and  equipment  in  con¬ 
nection  with  the  erection  of  the  power  house,  first  unit 
in  boiler  plant  and  turbo-generator  outfits,  oil-burning 
installation  and  outdoor  substation  for  disposing  of  the 
initial  output. 

About  a  year  ago  “Contract  2’’  was  undertaken  and 
at  the  time  these  figures  were  prepared  was  95  per  cent 
completed.  With  respect  to  the  power  house  and  out¬ 
door  substation  it  included  the  addition  of  a  second 
turbo-generating  unit  rated  at  37,000  kw.,  two  more 
1,492-hp.  boilers,  three  15.000-kva.  transformers  and 
necessary  electrical  equipment  in  plant  and  outdoor 
substation,  pulverized  coal  storage,  handling  and  re¬ 
claiming  equipment  and  the  installation  of  pulverized 
coal  burning  apparatus  on  all  five  boilers.  Six  70.000- 
volt  circuits  leave  the  plant’s  outdoor  substation,  which 
is  of  the  double  high-tension  bus  type. 


Pacific  Company  at  Los  Angeles  series  connections  are 
made  between  batteries  to  be  placed  on  charge  by  heating 
the  ends  of  large  U-shaped  No.  16  bare  copper  jumi)er 
wires  in  the  flame  of  an  acetylene  torch  and  melting  them 
into  the  lead  terminals.  The  flame  is  so  intense  that 
the  end  of  the  wire  is  almost  instantly  heated  to  a  white 
heat  and  when  jabbed  into  the  lead  terminal  it  will 
“freeze”  solid  in  a  second’s  time.  After  the  batteries 
are  charged  the  jtimpers  are  removed  with  a  pair  of 


Wires  Melted  Into  Lead  Studs 
for  Connecting  Batteries 

WHERE  a  large  number  of  storage  batteries  are 
charged  at  one  time,  such  as  in  an  automobile  as¬ 
sembly  plant,  some  method  of  connecting  the  batteries  in 
series  other  than  by  the  use  of  clips  and  jumpers  is 
desirable  to  eliminate  the  troubles  with  corrosion,  poor 
contact,  etc.,  experienced  with  clips  and  jumpers. 

In  the  new'  assembly  plant  of  the  Willys-Overland 


Copper  Jumpers  Fused  to  Battery  Posts 
Improve  Charging  Conditions 

angle-cutting  pliers  or  the  wires  arc  simply  broken  off 
flush  with  the  lead  studs  at  the  point  where  they  have 
become  crystallized. 

This  method  of  making  connections  is  fully  as  quick 
as  when  using  clips  and  jumj^ers  and,  moreover,  insures 
a  good  low-resistance  electrical  connection  between  the 
various  units  in  the  assembly. 
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Structures 

Dredcine  for  wharf  extension . 

Bulkhead  and  wharf,  extension  ISO  ft . 

Station  yard . 

Alterations  to  station,  including  24-ft.  extension  to  electrical  bay 

T urbine  and  auxiliary  foundations . 

Pulverised  fuel  building  including  plumbing,  heating,  lighting, 

6re  protection  and  concrete  tunnel  to  boiler  house . 

Breaker  house  complete  (building) . 

Storeroom  complete  (building) . 

Total  structures . 


Turbo-Generator  Units 

One  37,000-kw.  turbo-generator,  one  175-kw.  motor-driven 

exciter,  air  coolers  and  housing . 

Condenser  svstem,  including  one  45,000-8q.ft.  surface  con¬ 
denser  with  auxiliaries,  circulating  water  piping  and  revolv¬ 
ing  screen . 

Indicating  and  recording  instruments,  luoricating  oiling  sys¬ 
tem,  service  pumps  and  painting . 

Total  (urbo-generator  units . 

Electric  Plant-Steam 

Station  service  transformers . 

Switchgear  and  wiring  (main  station) . 

Switchgear  and  wiring  (pulverizing  plant) . 

Switchgear  and  wiring  (breaker  house) . 

Switchgear  and  wiring  (storeroom . 

Total  electric  plant-steam . 


Boiler  Plant  Equipment 


$32, 100. 00  Boiler  plant,  including  two  1,492-hp.  boilers  with  superheaters. 

94,530.00  settings,  pulverized  fuel  feeders,  burners  and  soot  blowiTs; 

78,725. 00  also  remodeling  the  three  existing  boilers  for  pulverized  fuel  455,600  00 

163,500. 00  Draft  system  including  one  200-ft.  x  17-ft.  concrete  stack,  up- 
25,450.00  takes  and  flues;  four  40,000-c.f.m.  forced  draft  fans;  two 

1 15,000-c.f.m.  induced  draft  fans  with  ducts,  combustion 

322,800.00  control  and  soot  removal .  186,500.00 

91,650.  00  Feed  water  system,  including  two  feed  water  heaters,  deaera- 

47,775.00  tors,  economizers,  regulators,  etc .  83,000.00 

■ - -  -  Piping  and  covering .  124,800.00 

$856,530.00  Coal  and  ash  handling  equipment .  212,000.00 

Fuel  oil  handling  equipment .  500.  00 

Pulverized  fuel  equipment,  including  mills,  exhausters,  sepa¬ 
rators,  air  washer,  transport  system,  tanks, piping .  244,600. 00 

498,750.00  Coal  tower,  capacity  400  tons  per  hour .  88,070.00 

Coal  tower  trestle .  53,000.00 

Coal  storage  and  handling  ^uipment,  including  reclaiming 
1 56,250. 00  hopper,  hoist  house,  drag  line  scraper,  track  work  and  loco¬ 
motive  crane .  57,500.00 

40,600.  00  Electrical  work  from  breaker  house  to  coal  storage .  $1 1, 100. 00 

$695,600  00  I  Total  boiler  plant  equipment .  $1,516,670.00 


14,260.00 

190,400.00 

68,500.00 

35,660.00 

400.00 

$309,330.00 


Outdoor  Transformer  Station 

Yard  work,  cable  tunnel,  lighting  and  drainage . 

Equipment  foundations  and  arbor  foundations . 

Electrical  equipment,  including  three  15,000-kva.  transformers. 
Switchgear  and  wiring . 

Total  outdoor  substation . 


13,900  00 
7,200.00 
126,400.00 
145,500.00 

$393,000.09 


Cable  Performance  and  Practice* 


Tests  after  cable  is  in  service.  Possibilities  for  improvements  in  joints  and  potheads. 
Applications  of  oil  reservoirs.  Sheath  bonding  and  insulating  joints. 
Summary  of  present  tendencies  and  practices 


By  Herman  Halperin 

Head  Engineer  Technical  Diznsion,  Street  Department, 
Commonwealth  Edison  Company.  Chicago,  III. 


IK  1928  fifteen  large  utility  companies  in  the  United 
States  reported  to  the  N.E.L.A.  subcommittee  on 
cable  operation  that  they  had  cable-testing  sets.  Ten 
companies  had  both  alternating-current  and  direct -current 
sets,  while  four  had  only  alternating-current  and  one  had 
only  a  direct -current  set.  The  total  was  58  testing  sets, 
of  which  two-thirds  were  stationary  and  the  balance 
portable  or  semi -portable.  The  alternating-current  sets 
ranged  from  eight  to  1,000  kv.  (the  latter  voltage  is 
available  only  for  testing  short  lengths  of  cable  on  sta¬ 
tion  property)  and  the  direct -current  sets,  which  were 
kenotron  outfits,  ranged  from  30  to  400  kv.  in  test  vol¬ 
tages  and  0.05  to  2  amp.  in  capacity. 

In  order  to  make  efjuivalent  d.c.  tests,  the  sixjcified 
a.c.  test  voltages  are  usually  multiplied  by  a  figure 
between  2  and  2.4,  the  latter  figure  being  the  value  used 
in  the  A.E.I.C.  cable  specifications.  Most  of  the  com¬ 
panies  used  the  testing  sets  for  making  tests  on  lines 
during  installation  and  upon  completion  of  a  line  and 
proof  tests  whenever  changes  were  made  in  the  line  after 
it  had  gone  into  service.  Usually  the  test  voltages  em¬ 
ployed  for  proof  tests  were  125  to  150  per  cent  of  the 
operating  voltage. 

Seven  of  the  companies  made  periodic  proof  tests  on 
at  least  a  portion  of  their  cables  at  intervals  of  from  one 
to  twelve  months,  for  the  purpose  of  reducing  the  number 
and  severity  of  failures  in  service.  This  practice  has 
been  of  considerable  benefit  in  eliminating  defects  in 
underground  lines  at  chosen  times  for  cables  which  have 
fair  or  poor  insulation,  especially  when  impregnated  with 

*An  analysis  of  cable  failures  in  the  United  States  and  progress 
in  design  and  operating  practices  were  presented  on  page  10^3  of 
the  June  1  issue. 


Fig.  1 — Kate  of  Failures  in  Joints 
and  Pothead 

The  graph  which  applies  to  6,600-volt  operation  and 
higher  is  l>ased  on  data  from  the  annual  reports  of  the 
■subcommittee  on  cable  operation  to  the  underground  sys¬ 
tems  committee,  N.E.L.A. 

considerable  rosin.  Modern  cables  having  an  impreg¬ 
nating  compound  with  a  mineral  base  usually  have  not 
given  satisfactory  indications  of  incipient  trouble  with 
a.c.  tests  or  even  with  d.c.  current-time  tests,  and  failures 
have  occurred  in  several  instances  very  shortly  after 
tests  had  indicated  no  trouble.  In  general,  it  seems  that 
a  reasonable  frequency  for  making  these  periodic  tests 
is  once  every  six  months. 

When  the  Commonwealth  Edison  Company  began  an 
investigation  seven  years  ago  as  to  whether  or  not  in- 


The  oil-filled  type  of  construction  ap¬ 
pears  at  present  to  be  desirable  for  sin¬ 
gle-conductor  cables  rated  at  110  kv. 
and  higher,  but  the  proper  border  line 
voltage  for  oil-filled  cables  as  dis¬ 
tinguished  from  cables  of  ordinary  con¬ 
struction  is  indefinite  on  account  of  the 
continual  progress  being  made  in  both 
types  of  construction. 

Periodic  proof  tests  are  of  value  for 
cables  having  fair  or  poor  insulation, 
especially  on  systems  where  the  failure 
on  one  line  causes  other  lines  to  be 
disconnected  from  the  system. 

By  the  combined  use  of  proper  de¬ 
sign  of  joints,  including  the  specifica¬ 
tion  of  proper  materials,  with  first-class 


construction  by  splicers  having  a  full 
appreciation  of  all  of  the  points  of 
good  workmanship,  the  rate  of  failures 
in  joints  can  be  made  a  small  fraction 
of  one  failure  per  thousand  joints  per 
year. 

The  use  of  a  thin  oil  for  filling  joints 
appears  advantageous  for  joints  rated 
at  33  kv.  and  higher. 

With  such  joints,  an  oil  reservoir 
should  be  provided  of  ample  capacity  to 
take  care  of  variations  in  oil  flow  from 
the  joint  into  the  cable  at  a  minimum 
maintenance  expense. 

Such  reservoirs  containing  no  air  and 
under  a  positive  pressure  appear  to  be 
advantageous,  but  cannot  be  relied  upon 


to  obviate  the  possibilities  of  void  for¬ 
mation  in  cables  of  ordinary  c'^nstruc- 
tion. 

For  extra-high  voltage  joints  made 
on  cables  of  ordinary  construction 
there  are  attractive  possibilities  in 
using  a  shielded  type  construction  and 
a  non-migrating  heavy  filling  com¬ 
pound. 

For  single-conductor  cables  on  a.c. 
lines,  especially  for  cables  separated  as 
in  ducts,  a  considerable  increase  in 
carrying  capacity  and  reduction  in 
operating  losse.s  are  obtained  by  using 
insulating  joints  and  special  bonding  in¬ 
stead  of  ordinary  joints  with  solid  bond¬ 
ing. 
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cipient  faults  could  be  detected  by  d.c.  current-time  tests 
on  12-kv.  cables  especially,  the  12-kv.  system  was  such 
that  when  one  cable  failed  there  w'as  a  great  chance  that 
other  lines  also  would  trip  open  due  to  the  transient 
conditions.  These  periodic  tests  were  begun  a  few  times 
and  it  was  found  that  failures  occurred  in  lines  shortly 
after  tests  had  shown  the  cable  to  be  “satisfactory.” 
In  recent  years  the  12-kv.  system  has  been  rearranged 
so  that  practically  alw'ays  the  failure  of  a  line  results  in 
only  that  line  being  disconnected  from  the  system,  there¬ 
by  decreasing  the  magnitude  of  the  effects  of  cable  fail¬ 
ures.  In  view  of  this  system  improvement  and  the  in¬ 
effectiveness  of  the  tests  the  periodic  tests  have  been 
discontinued. 

Two  companies  have  recently  started  making  periodic 
dielectric  loss  tests  on  installed  lines  for  the  purpose  of 
discovering,  if  possible,  a  reliable  indication  of  any 
changing  conditions  of  cable  insulation  or  of  incipient 
failures. 

Approximately  15  per  cent  of  all  the  cable  failures  in 


the  instructions  which  had  been  given  them  on  good 
w'orkmanship  in  making  joints  and  that  such  full  appre¬ 
ciation  was  necessary,  especially  in  connection  with  the 
installation  of  joints  operating  at  33,  66  and  132  kv.  A 
series  of  lectures  and  demonstrations  was  given  to  them, 
therefore,  in  the  spring  of  1925,  and  also  in  1928,  to 
demonstrate  the  effects  of  poor  workmanship.  Also, 
in  the  past  few  years  engineers  have  been  used  exten¬ 
sively  in  the  field  for  instructing  splicers  and  foremen 
on  good  methods  of  construction. 

Another  policy  followed  was  that  all  joints  should  be 
so  designed  as  to  be  stronger  than  cable  in  accelerated 
life  tests.  This  practice  led  to  the  development  of  a 
better  filling  compound  in  three-conductor,  12-kv. 
joints  in  1925  and  to  the  adoption  of  the  use  of  aj)- 
plied  insulation  in  the  crotch  of  the  three-conductor 
joint  in  1928.  In  1926,  when  the  installation  of  66-kv. 
cable  was  begun  in  Chicago,  the  men  were  required  to 
make  practice  joints  which  were  all  subjected  to  accel¬ 
erated  life  tests.  Twenty  splicers  were  trained  at  the 


.Mthough  the  total  rate  of  failure  in 
cables  and  joints  in  the  United  States 
had  decreased  in  1928  to  twelve  per 
hundred  miles  per  year,  the  rate  was 
still  high. 

In  the  past  few  years  a  considerable 
improvement  has  been  made  in  paper- 
insulated  cables  of  ordinary  construc¬ 
tion  as  evidenced  by  a  material  reduc¬ 
tion  in  the  failures  due  to  inherent 
causes. 


A  practical  and  reliable  test  is 
needed  to  determine  w’hether  or  not  im¬ 
pregnated  paper  insulation  will  remain 
stable  in  service. 

Impregnated  paper  insulation  is  used 
almost  entirely  in  the  construction  of 
underground  cables  to  the  exclusion  of 
the  use  of  varnished  cambric  and  rub¬ 
ber  insulation. 

Considerable  improvement  in  opera¬ 
tion  can  be  made  by  reducing  the  num¬ 


ber  of  failures  due  to  non-inherent 
causes,  which  have  heretofore  resulted 
in  the  major  portion  of  the  failures. 

For  three-conductor  cables  operating 
at  22  and  33  kv.,  the  shielded  type  of 
construction  is  preferred  to  the  belted 
type. 

Single-conductor  cable  appears  de¬ 
sirable  for  the  transmission  of  large 
blocks  of  power,  especially  at  extra  high 
voltages. 


1928  occurring  after  lines  had  been  placed  in  service 
were  caused  by  tests  on  the  lines.  It  is  interesting  to 
note  that  these  test  failures  were  divided  in  approxi¬ 
mately  the  same  i)roportion  as  to  inherent  and  non- 
inherent  causes  as  were  the  total  failures. 

Joints  and  Potiieads 

In  recent  years  there  has  been  a  material  improvement 
in  the  ojieration  of  joints  and  potheads  (Fig.  1).  The 
rate  of  joint  failures  in  1928,  however,  was  still  above 
the  rates  for  1923  and  1924,  probably  because  of  the 
troubles  that  have  Ijeen  experienced  with  three  conductor 
lielted  cables  ojierating  at  15.1  to  35  kv.  The  rates  of 
failures  for  this  class  per  thousand  joints  for  paper- 
insulated  and  for  varnish  cambric  and  rubber-insulated 
cables  were  4.5  and  9.7,  respectively.  On  the  other  hand, 
single-conductor  cables  operating  at  more  than  35  kv.  had 
the  same  rate  of  failures  as  the  average  for  all  high- 
tension  joints,  indicating  that  no  unusual  troubles  are 
apparent  with  the  use  of  extra-high-voltage  single-con¬ 
ductor  joints. 

The  rate  of  failures  for  potheads  is  more  than  double 
the  rate  for  joints,  and  since  the  problem  of  pothead 
construction  is  quite  similar  to  joint  construction,  appar¬ 
ently  there  is  considerable  room  for  improvement  in  their 
design  and  construction.  A  problem  recently  encoun¬ 
tered  is  the  migration  of  the  thin  impregnating  com- 
jKjund  in  cables  of  recent  manufacture  forming  dry 
s|x)ts  at  the  Ixittom  of  potheads  which  are  filled  with  hard 
compounds.  There  have  been  some  failures  under  such 
jxitheads. 

Several  years  ago  the  Commonwealth  Edison  Com¬ 
pany  realized  that  the  workmen  did  not  fully  appreciate 


beginning  of  this  w'ork  and  not  one  of  their  test  joints 
of  the  regular  type  failed  before  the  cable  failed. 

The  results  of  all  these  steps  are  well  illustrated  In- 
operating  results  obtained  on  the  5(X),000-circ.-mil 
three-conductor,  12-kv.  joints,  which  are  the  usual  joints 
made  on  the  transmission  lines  at  generating  station  volt¬ 
age  on  the  Common w-ealth  Edison  Company’s  system. 
Eor  1928  the  rate  of  failures  in  the  4,120  joints  made  in 
1924  or  earlier  was  4.9  per  1,000  joints  per  year,  while 
the  rate  for  the  7,300  joints  made  in  1925  or  later  was 
only  0.3.  Two-thirds  of  the  failures  in  the  older  joints 
were  due  to  defective  workmanship,  while  one-half  of 
the  failures  (one  joint)  in  the  later  joints  were  due  to 
this  cause.  On  the  2,200  66-kv.  oil-filled  joints  and  195 
132-kv.  oil -filled  joints  that  have  been  in  operation  from 
one-half  to  two  and  one-half  years  no  failures  have  oc¬ 
curred  in  service  or  test. 

Operating  experience  and  tests  have  indicated  that 
for  extra-high-voltage  joints  and  potheads,  especially 
those  operating  at  33  kv.  and  higher,  the  use  of  an  oil 
w'hich  has  a  congealing  point  of  minus  10  deg.  C.  or 
lower  is  highly  advantageous  from  the  standjioints  of 
maintaining  high  electrical  strength  of  the  piece  of  appa¬ 
ratus  and  for  causing  oil  to  migrate  into  the  cable  insula¬ 
tion.  On  recent  installations  the  use  of  such  an  oil  has 
been  common.  Since  the  oil  will  usually  migrate  into  the 
cable,  it  is  necessary  to  provide  some  kind  of  a  reservoir 
so  that  the  joint  or  pothead  will  be  entirely  full  of  oil  at 
all  times.  This  subject  is  further  discussed  in  the  next 
section  of  the  article. 

It  appears,  however,  worth  while  to  consider  the  use  of 
a  shielded  joint  filled  with  a  highly  viscous  compound. 
In  such  a  joint  either  impregnated  paper  tape  or  a  high- 
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2.  The  gravity  type,  consisting  of  a  tank  usually  about  half 
full  of  oil  and  the  remaining  space  filled  with  air  or  other 
gas  sealed  off  from  the  outside. 

3.  The  pressure  type,  which  consists  of  a  tank  containing 
hollow  cells  surrounded  by  oil.  When  the  reservoir  is  full, 
the  gas-filled  cells  are  collapsed  by  the  pressure  in  the  oil, 
which  initially  ranges  from  5  to  15  lb.  iier  square  inch, 
depending  upon  the  particular  installation.  As  the  oil  leaves 
the  reservoir  the  cells  expand,  with  the  result  that  there  is 
an  accompanying  drop  in  pressure.  (Recently  there  has  been 
a  reversal  of  this  type  of  reservoir  for  some  work ;  that  is. 
the  cells  are  filled  with  oil  and  they  are  surrounded  by  gas.) 

The  sylphon  type  of  reservoir  has  been  found  adequate 
where  lines  were  moderately  loaded,  but  where  the  lines 
were  subjected  to  approximately  full  load  the  reservoirs 
which  had  a  capacity  of  only  six  points  w'ould  lose  all  of 
their  oil  in  a  very  short  time  during  cooling  of  the  line. 
During  heating  of  the  line,  the  expansion  has  been  so 
great  in  some  cases  as  to  break  the  reservoir.  In  some 
instances  either  springs  with  limiting  stops  have  been 
by  the  joint-filling  oil  is  not  obtained.  constructed  inside  the  reservoir  or  weights  have  been  put 

(b)  The  possible  general  aid  of  the  oil  reservoir  system  in  on  top  on  the  outside  of  the  reservoir.  Larger  sylphons 


Section  A*A 


grade  varnished  cambric  tape  is  applied  to  the  two  ends 
of  the  cable  in  the  joint  so  that  the  built-up  thickness 
is  sufficient  of  itself  to  withstand  the  electrical  stresses. 
Over  the  applied  tape,  which  is  tapered  at  the  ends,  a 
metal  covering,  such  as  copjier  braid  or  lead  foil,  is  ap¬ 
plied  and  connected  at  the  ends  of  the  joint  to  the  cable 
sheaths.  The  joint  is  filled  with  a  heavy  compound  which 
will  not  migrate  into  the  cable. 

Such  joints  have  been  used  successfully  in  large  num¬ 
bers  on  the  60-kv.  system  in  Paris.  The  advantages  are : 

1.  The  costs  of  the  oil  reservoirs  and  accessories  are  elim¬ 
inated. 

2.  The  operating  costs  in  connection  with  maintaining  these 
reservoirs  and  keeping  the  joint  full  of  oil  are  eliminated. 

3.  The  possibility  of  undue  sheath  expansion  caused  by 
cumulative  migration  of  oil  into  the  cable  is  eliminated. 

The  disadvantages  of  a  joint  filled  with  a  semi-hard 
compound  are : 


Fin.  2 — Manhole  Installation  of  66-Kv.  Single-Conductor  Coil 


Bonding  connections  and  fireprooflnp  are  not  shown  in  this 
Commonwealth  Kdison  installation.  The  66-kv.  cables  are  in¬ 
sulated  from  each  other  and  all  other  cables  in  the  manhole  by 
the  rubber  tubing:  over  the  cable  and  by  the  porcelain  saddles. 
The  cables  are  insulated  from  the  reservoir  by  connection  to  nip¬ 
ples  in  the  middles  of  the  joint  insulating  sleeves.  Insulated  bond 
wire,  connected  to  the  cables  3  in.  beyond  the  rubber  tubing,  is 


used  in  all  manholes,  except  for  solid  bonding  where  bare  wire  is 
used.  The  bond  wires  are  trained  along  the  wall  and  supported 
by  a  pipe  clamp.  The  cables  are  fireproofed  as  indicated  in  Fig.  8 
on  page  1098  of  Electrical  World  of  June  1.  Where  oil  lines  are 
4  in.  or  closer  to  the  66-kv.  joints  or  cables,  they  are  covered  by 
rubber  tubing  to  diminish  possible  a.c.  electrolysis  corrosion.  The 
oil  lines  are  fireproofed  with  J-in.  braided  asbestos  tubing. 


maintaining  the  initial  impregnation  of  the  cable  insulation 
is  lost. 

(c)  If  the  wipes  of  the  joint  sleeve  contain  minute  holes 
and  a  vacuum  is  formed  in  the  joint,  then  there  is  more 
chance  of  air  and  moisture  affecting  the  insulation  than  w'ith 
a  joint  filled  with  oil  operating  under  a  pressure. 

Oil  Reservoirs 

According  to  the  report  of  the  subcommittee  on  cable 
operation,  N.E.L.A.,  553  miles  of  high-tension  cable 
was  equipped  with  oil  reservoirs  at  the  end  of  1928  as 
compared  with  369  miles  at  the  end  of  1927.  The  rate 
of  joint  failures  was  practically  the  same  as  that  for  all 
joints,  but  the  rate  of  the  cable  failures  due  to  inherent 
causes  was  2\  times  as  much  as  for  all  cables.  This 
may  be  explained  by  the  fact  that  cables  equipped  with 
reservoirs  have  been  extra-high-tension  cables,  in  which 
the  stresses  are  very  high,  or  cables  with  poor  insulation, 
for  which,  without  the  reservoirs,  reductions  in  the 
operating  voltages  would  have  been  necessary. 

The  principal  types  of  reservoirs  in  use  are  as  follows : 

1.  The  sylphon  type,  which  is  similar  in  construction  to  an 
accordion.  It  is  supposed  to  expand  or  contract  as  the  oil 
enters  or  leaves  the  reservoir. 


having  an  active  capacity  of  about  ten  pints  have  been 
used  to  advantage. 

The  Commonweath  Edison  Company  has  used  the 
gravity  tanks  successfully  for  three  years  on  three-con¬ 
ductor  and  single-conductor  high-tension  lines.  The  in¬ 
ternal  volume  of  the  tanks  is  alxmt  3  gal.  where  a  tank  is 
used  for  one  joint  and  6  gal.  where  used  for  three  joints 
on  a  single-conductor  three-phase  line  (Fig.  2).  These 
tanks  are  approximately  half  filled  with  oil  and  the  re¬ 
maining  space  filled  wdth  air  sealed  off  from  the  outside. 
Some  special  work  is  now’  being  done  in  connection  with 
replacing  the  air  in  and  above  the  oil  by  nitrogen  which 
would  be  initially  under  a  pressure  of  approximately 
10  lb.  per  square  inch.  Nitrogen  was  selected  because 
it  w’ould  considerably  reduce  the  possible  ill  effects  of 
the  gas  in  the  oil  w’hich  would  migrate  into  the  cables. 
Another,  advantage  is  that  the  oil  in  the  tank  would  be 
under  jxisitive  pressure,  w’hereas  in  the  older  system  the 
air  in  the  tank  was  left  at  atmospheric  pressure  and  dur¬ 
ing  operation  vacuum  was  formed  during  the  migration 
of  oil  from  the  tank. 

It  has  been  the  experience  of  the  Commonwealth 
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Edison  Company,  whose  cables  are  usually  installed  in 
conduits  with  practically  no  sIojk',  that  the  oil  travels 
from  a  few  feet  to  ap[)roximately  30  ft.,  as  discerned  by 
the  feel  of  the  insulation  and  the  appearance  of  the  oil  in 
the  cable.  Other  companies,  especially  those  having 
three-conductor  cables  with  only  fair  or  poor  impregna¬ 
tion.  have  found  that  the  oil  can  be  made  to  travel  con¬ 
siderably  farther  in  the  cable  and  thereby  effect  a  ma¬ 
terial  improvement  in  the  cable  insulation.  For  modern 
cables  which  generally  have  good  impregnation,  the  ex¬ 
perience  of  the  Commonwealth  Edison  Company  with 
2.500  oil-filled  joints  indicates  that  filling  the  joints  with 
a  thin  oil  is  of  importance  for  extra-high-voltage  joints, 


but  that  for  such  a  filling  oil.  even  with  ordinary  pressure 
on  the  oil,  it  cannot  reasonably  be  exi>ected  that  such  in¬ 
stallations  at  the  joints  will  be  of  material  benefit  to  in¬ 
sulation  in  the  middle  of  a  length  of  cable.  The  resist¬ 
ance  to  the  flow  of  the  oil  along  the  longitudinal  path  to 
a  point  in  the  middle  of  the  length  200  or  300  ft.  from 
the  joint  is  considerable.  Even  where  there  are  fairly 
free  channels  provided  for  such  a  flow,  the  resistance  to 
radial  flow  through  the  insulation  is  tremendous.  In 
cables  of  ordinary  construction  having  “solid”  insulation 
impregnated  with  very  thick  or  viscous  compounds,  as 
distinguished  from  thin  oils,  apparently  the  flow  will  be 
much  too  slow  to  eliminate  the  possibility  of  void  forma¬ 
tion  during  contraction  of  insulation  where  there  is  a 
decrease  in  the  conductor  current  and  heating. 

The  company’s  experience  with  gravity  tanks  has 
shown  the  following: 

1.  The  thinner  the  cable  impregnating  compound  the  greater 
is  the  migration  of  oil  from  the  joint  into  the  cable.  For 
instance,  on  two  33-kv.  three-conductor  lines  in  the  past  three 
years  the  average  total  amount  of  migration  of  oil  from  the 
joints  for  one  make  of  cable  impregnated  with  a  heavy 
resinous  compound  having  a  pour  point  of  40  deg.  C.  has  been 
one  pint,  while  in  the  other  case,  where  the  flow  point  is 
minus  5  deg.  C.,  the  figure  is  22  pints. 

2.  The  amount  of  migration  is  approximately  proportional 
to  the  maximum  range  of  operating  temperatures. 

3.  With  the  comparatively  higher  conduit  temperatures 
reached  in  the  summer,  the  rate  of  oil  flow  into  the  cable 
decreases  and  sometimes  reverses. 

4.  Joint  oil  has  traveled  a  few  hundred  feet  in  lengths  of 
cable  where  portions  of  the  lengths  have  vertical  drops  of 
65  to  85  ft. 

5.  No  measurable  increases  in  over-all  diameters  have  been 
found  for  cables  installed  in  practically  horizontal  conduits. 


The  pressure  type  of  reservoirs  has  been  used  exten¬ 
sively.  These  reservoirs  usually  have  an  active  volume  of 
3  gal.  of  oil  for  pressures  between  15  and  0  lb.  per  square 
inch.  By  means  of  a  pressure-volume  curve  and  a  small 
pressure  gage  attached  to  the  outet  nipple  it  is  possible  to 
determine  the  active  volume  of  oil  in  the  reservoir  at  a 
given  time.  The  obvious  advantages  of  this  type  of  reser¬ 
voir  are  that  there  is  a  large  volume  of  oil  in  a  rugged 
container  and  that  the  oil  is  under  pressure  and  is  not 
exposed  to  air. 

The  Commonwealth  Edison  Company  is  using  the  pres¬ 
sure  type  reservoir  for  feed  to  66-kv.  joints  where  the 
water  level  is  normally  within  a  few  feet  of  the  manhole 
roof  and  the  gravity  tank  would  be  rather 
inaccessible.  In  such  cases  a  pipe  line  is 
brought  from  the  reservoir  to  within  the 
neck  of  the  manhole  and  a  pressure  gage 
and  a  filling  nipple  are  attached  to  the  pipe 
at  this  point. 

General  experience  indicates  that  the 
higher  the  pressure  on  the  oil  in  a  reservoir 
the  higher  will  be  the  rate  of  flow  of  oil  into 
the  cable.  For  well-impregnated  cables  it 
seems  that  whenever  pressures  are  put  on 
the  oil  in  the  reservoirs  initial  values  of  10 
or  15  lb.  per  square  inch  are  desirable  from 
the  standpoint  of  working  as  much  as  possi¬ 
ble  of  the  filling  oil  into  the  cable  during  the 
initial  changes  in  the  structure  of  the  cable 
on  account  of  heating  and  cooling  and  on 
account  of  gas  spaces  that  exist  initially  in 
the  insulation.  However,  after  several 
months  of  operation,  especially  in  the  sum¬ 
mer  time,  when  there  is  a  tendency  for  the 
oil  to  flow  back  into  the  reservoir  and  in¬ 
crease  pressures,  it  seems  desirable  that  the 
maximum  pressures  in  reservoirs  be  de¬ 
creased  to  a  lower  value,  such  as  5  or  8  lb.  per  square  inch. 
The  continuation  of  operating  pressures  of  15  lb.  per 
square  inch  may  lead  to  excessive  pressures  in  the  sum¬ 
mer  time  and  also  to  gradual  stretching  of  cable  sheaths 
on  account  of  the  increased  oil  inside  the  lengths  of  cable 
sheath. 

Solid  and  Special  Bonding 
In  recent  years  it  has  been  the  practice  in  this  country 
to  bond  all  lead-covered  underground  cables  in  every 
manhole.  The  Commonwealth  Edison  Company  uses  a 
No.  6  stranded  tinned  copper  wire  for  this  purpose.  No. 
2/0  wire  is  used  in  special  cases,  such  as  connections  to 
drainage  cables  and  in  the  manholes  adjacent  to  a  sub¬ 
station.  All  high-voltage  cable  sheaths  are  connected  to 
the  ground  bus  at  the  line  terminals.  Direct -current 
1 1 5-230-volt  cable  sheaths  are  connected  to  the  neutral 
bus  in  the  substations.  All  cable  sheaths  are  connected  to 
the  negative  bus  in  railway  substations,  usually  through 
a  switch  and  ammeter.  Where  two  utilities  have  cables 
in  the  same  conduit  run,  all  cables  should  be  bonded 
together.  The  purposes  of  all  such  complete  bonding  are, 
first,  to  provide  a  path  of  minimum  impedance  for  failure 
currents  to  return  to  the  line  terminals  and  thereby  pre¬ 
vent  any  excessive  voltage  rise  on  the  cable  sheaths  dur¬ 
ing  failures  and,  second,  to  minimize  the  possibility  of 
positive  d.c.  potentials  on  the  cable  sheaths  if  they  become 
isolated  from  other  cable  sheaths. 

For  multiple-conductor  a.c.  cables  (and  d.c.  cables 
there  is  no  voltage  induced  along  the  length  of  the  cable 
sheaths.  In  single-conductor  a.c.  cables,  however,  there 
is  a  voltage  induced  in  the  cable  sheaths  which,  if  the 


Mfethod  of 
Connecting , 
Sheaths 

“A" 

Croas  bonding 


•  B" 

Series 

impedance 
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•C* 

Continuous  ^1 
Crose  Bonding  "I 
Star  ©round 


rnhkt  x/MfaHjX' 


'  Series  irrjpec/ance  -Singkphas^  reactors  ° 
or  3- phase  Transformers  g 
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M  ,1 

>K  S60  ->W-  660'- 


\<-  460'*t<  S60'->\<  ■660'  ->\ 


Fig.  3 — Comparison  of  Bonding  Connections 
and  Resulting  Sheath  Voltages 

Methods  "A”  and  “C”  are  beinp  used  on  Commonwealth  Edison  Company 
work  in  1929.  Cable  data — 66-kv.,  three-phase,  60-cycle,  750, 000-circ.mil. 
sinR-le-conductor  cable,  with  3-in.  insulation  and  9/64-in.  lead  sheath  cables 
arranged  flat  with  6  in  between  centers  ;  voltape  profiles  for  60,000-kva.  load  : 
profiles  for  connections  “A”  and  "C”  are  for  .sections  1-C,  2-B  and  3-A,  and 
profile  for  connection  "B”  is  for  outer  cables. 


1330 


Electrical  World  —  Vol.93,  No.26 


i 

! 


cables  are  solidly  bonded  in  line  with  past  practice,  will 
send  a  current  through  the  sheaths  and  cause  heat  losses. 
If  the  cables  are  installed  in  separate  ducts,  the  sheath 
losses  will  range  from  25  to  300  per  cent  of  the  conduc¬ 
tor  losses,  thereby  causing  a  considerable  decrease  in  the 
carrying  capacity  and  increasing  the  operating  costs  for 
the  cable.  With  single-conductor  cables  in  contact  and 
the  sheaths  solidly  bonded,  the  sheath  losses  will  range 
from  1  to  20  per  cent  of  the  conductor  losses.  The  losses 
vary  approximately  directly  as  the  square  of  the  conduc¬ 
tor  current,  frequency,  load  factor  and  logarithm  of 
cable  spacing,  and  inversely  as  the  sheath  resistance. 

Insulated  Sleeves  Eliminate  Sheath  Losses 

In  this  country  the  cases  in  which  three  single-conduc¬ 
tor  cables  have  been  installed  in  contact  have  usually  been 
that  of  cables  rated  at  about  12  kv.,  there  being  one  case 
of  such  an  installation  at  45  kv.  In  such  cases  the  cables 
have  been  solidly  bonded.  In  view  of  the  fact  that,  with 
cables  separated  as  in  ducts,  the  elimination  of  sheath 
losses  will  result  in  an  increased  load  rating  of  15  to  80 
per  cent  and  decreased  total  cable  losses  of  20  to  75  per 
cent,  the  industry  in  the  United  States  has  taken  steps 
which  will  practically  eliminate  the  sheath  losses  by  the 
installation  of  insulating  sleeves  in  the  joints  and  the  use 
of  special  bonding.  This  type  of  construction  has  been 
generally  followed  for  single-conductor  cables  installed 
in  ducts  since  1927  and  one  company  is  planning  a  change 
on  some  of  its  older  66-kv.  lines  from  ordinary  joints  and 
solid  bonding  to  insulating  joints  and  special  bonding. 

With  the  prevention  of  the  flow  of  sheath  currents, 
the  induced  voltages  are  left  unneutralized  on  the 
sheaths.  These  voltages  vary  logarithmically  with  the 
ratio  of  the  distance  between  cable  centers  to  the  sheath 
radius,  directly  wdth  the  frequency  and  magnitude  of  the 
conductor  currents,  and  directly  with  the  length  of  sec¬ 
tion  between  insulating  joints. 

The  Commonwealth  Edison  Company  has  two  stand¬ 
ard  sizes  of  single-conductor  cables,  namely,  750,000- 
circ.mil,  66-kv.  cable  having  24/32-in.  insulation  and 
9/64-in.  lead  sheath,  and  1,750,000-circ.mil,  12-kv. 
cable  used  as  leads  to  the  transformers  feeding  the  66-kv. 
lines  and  having  a  1-in.  rope  core,  5 /1 6-in.  insulation  and 
8/64-in.  lead  sheath.  For  these  cables  as  installed  in  ad¬ 
jacent  ducts  on  6-in.  centers  the  sheath  losses  are,  respec¬ 
tively,  85  and  220  per  cent  of  the  copper  losses.  With  no 
sheath  losses  the  unneutralized  induced  sheath  voltages 
are  approximately  2.3  volts  per  100  ft.  at  the  winter 
rating  of  60,000  kva.  for  66-kv.  cable  and  4.3  volts  per 
100  ft.  at  winter  rating  of  20,000  kv.  for  12-kv.  cable. 

Any  insulating  joint  used  to  interrupt  the  electrical 
continuity  of  the  sheath  circuit  should  be  mechanically 
rugged,  impervious  to  moisture,  fluid-tight  under  all 
operating  conditions  of  internal  pressure  and  vacuum 
and  should  have  an  insulating  ring  or  surface  of  suffi¬ 
cient  length  to  prevent  excessive  current  leakage  across 
the  insulator.  It  must  operate  satisfactorily  when  totally 
submerged  in  manhole  water  for  years  at  a  time.  A  num¬ 
ber  of  insulating  sleeves  have  been  devised.  No  leaks  or 
deterioration  have  occurred  through  the  insulating  me¬ 
dium  of  the  few  thousand  of  one  type  used  by  the  Com¬ 
monwealth  Edison  Company  for  one-half  to  2^  years. 

Approximately  130  miles  of  single-conductor  cable  on 
the  system  of  the  Commonwealth  Edison  Company  has 
been  specially  bonded  to  eliminate  sheath  losses  beginning 
in  the  fall  of  1926.  Over  90  per  cent  of  the  sheaths  have 
been  bonded  as  indicated  in  method  “A,”  Fig.  3.  The  re¬ 
sultant  voltage  to  send  current  through  the  sheaths  is 


quite  small  because  the  voltage  induced,  for  instance,  in 
the  sheath  of  phase  “C”  in  section  1  is  added  vectorially 
to  the  induced  voltages  in  the  sheaths  of  phase  “B”  in 
section  2  and  of  phase  “A”  in  section  3.  Due  to  unequal 
voltages,  the  sheath  losses  may  be  1  or  2  per  cent  of  the 
conductor  losses. 

From  the  standpoint  of  possible  corrosion  of  the 
sheath  due  to  the  a.c.  voltages  present,  the  maximum  safe 
voltage  on  the  sheath,  according  to  the  experience  of  the 
Commonwealth  Edison  Company,  is  about  12  volts  be¬ 
tween  sheath  and  ground  for  Chicago  conditions.  For 
the  66-kv.  cable  this  voltage  is  reached  with  lengths  of 
about  500  ft.  between  insulating  joints.  If  longer  sec¬ 
tions  are  desired  in  order  to  reduce  the  cost  of  manholes 
and  joints,  then  methods  “B”  or  “C,”  Fig.  3,  can  be  used. 
In  method  “B”  the  voltage  to  ground  is  reduced  to  50  per 
cent  as  compared  to  method  “A,”  while  the  reduction  for 
“C”  is  40  per  cent.  The  company  has  found  that  by  using 
method  “C,”  the  maximum  length  of  sections  of  cable 
could  be  increased  to  approximately  660  ft.,  the  length  of 
a  standard  city  block,  at  an  additional  cost  for  the  bond¬ 
ing  devices  equal  to  a  small  fraction  of  the  saving  in  man¬ 
hole  and  installation  costs.  The  practice  of  the  company 
has  been  to  use  the  three-phase  sheath  bonding  trans¬ 
former,  which,  for  method  “B,”  with  a  rating  of  11  volts 
between  phase  and  neutral,  is  approximately  9x13x17 
in.  across  the  outside  of  the  case.  In  addition  to  the 
primary  coils  shown  in  Figure  3,  the  transformer  has 
short-circuited  secondaries,  through  which,  during  nor¬ 
mal  operation,  no  current  flows ;  however,  during  failure 
the  device  acts  as  a  single-phase  transformer  with  the 
secondary  short-circuited  and  presents  a  minimum  im- 
|)edance  to  the  flow  of  the  fault  current. 

In  connection  with  minimizing  the  possible  corrosion 
due  to  a.c.  sheath  voltages,  the  uniform  surface  of  fire¬ 
proofing  material  has  been  applied  by  using  the  asbestos 
tape  next  to  the  sheath  as  indicated  in  Fig.  8  (see  page 
1098,  Electrical  World,  June  1.  1929).  Tests  have 
shown  also  that  cement  fireproofing  is  satisfactory  from 
the  standpoint  of  a.c.  electrolysis. 


Cost  of  Pole-Top  Switch  Installed 

OPERATING  a  wide-flung  system  on  which  over¬ 
head  line  costs  are  a  major  part  of  the  total  system 
expense,  one  Middle  Western  utility  has  furnished  to 
its  divisional  managers  and  other  local  employees  a  series 


Installation  Cost  Data 

33-Kva.  Air-Break  Pole-Top  Switch 


Material  Size 

Three-pole  air-break  switch .  600  A 

Operating  rod  insulators .  No.  Y7660 

Pole... .  40  ft. 

Strain  insulators,  two  per  string, 

complete  with  hardware .  No.  A257 


Total  material . 

Stores  department —  1 0  per  cent 

Labor . 

Transportation  and  supplies. . . . 

Total — Material  and  labor. . . 
General  oflBce  supervision . 

Total  cost . 


Quan-  Unit  Item 

tity  Price  Cost 


I  $255.00  each  $25600 
I  6.  50  each  6. 50 
I  16.95  each  1695 

6  str.  5 . 40  each  32  40 


.  $311 

85 

31 

19 

42 

00 

24 

00 

.  $409 

04 

40 

90 

$449.94 


of  cost  and  material  sheets  by  which  they  may  roughly 
check  line  extension  costs.  Included  in  these  sheets  is  one 
covering  the  installation  of  a  33-kv.  air-break  pole-top 
switch,  data  from  which  are  presented  here. 
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Fig,  1 — Frequency  Recorder  and  Positions  of 
Special  Contact  and  Switch  Handle 


AS  INTERCONNECTIONS  between  large  power 
systems  become  more  common  the  demand  for 
X  jL.  holding  system  frequency  variations  w'ithin  very 
small  limits  becomes  increasingly  important.  Proper 
regulation  of  interchange  of  power  from  one  system  to 
another  is  dependent  on  positive  control  of  system  fre¬ 
quency  at  all  times.  On  the  Alabama  Power  Company’s 
system  and  on  interconnected  Southeastern  systems  cer¬ 
tain  textile  as  well  as  paper  and  fiber  manufacturing 
processes  require  close  frequency  regulation  in  order  to 
control  successfully  the  manufacture  of  the  finished  prod- 
^uct.  Only  a  small  variation  in  frequency  is  often  suffi¬ 
cient  to  ruin  the  product  while  in  process  of  completion. 

With  one  generating  plant  regulating  frequency  and  all 
other  plants  on  base  load  it  is  impossible  to  maintain 
very  close  frequency  regulation  with  hand  control.  Un¬ 
der  the  most  ideal  conditions  hand  control  by  station 
ojx^rators  results  in  irregular  system  frequency  varia¬ 
tions.  Especially  is  this  true  during  stormy  weather  or 
during  emergencies  when  station  operators  must  need 
devote  the  greater  part  of  their  time  and  attention  to 


Automatic  Fre 

By  J.  U.  Benziger* 
and  J.  T.  Johnson,  jR.t 


switching  operations  and  to  the  maintenance  of  service. 

The  Alabama  Power  Company’s  system  being  a  widely 
distributed  system  and  being  fed  principally  from  hydro¬ 
electric  generating  plants,  it  is  not  possible  to  obtain  ex¬ 
tremely  close  frequency  regulation  such  as  is  obtained 
on  a  concentrated  metropolitan  network  fed  from  steam¬ 
generating  plants.  However,  a  rather  simple  scheme 
giving  close  frequency  regulation  has  been  in  service 
at  Mitchell  Dam  for  several  years  and  will  no  doubt  be 
used  at  other  plants  on  the  Southeastern  system. 

The  frequency  control  scheme  as  developed  at  Mitchell 
Dam  may  be  used  for  automatic  control  of  any  one  gen¬ 
erator  or  simultaneous  control  of  all  three  20,(XX)-kva. 
generators.  The  automatic  features  in  no  way  interfere 
with  hand  control  of  the  machines,  since  a  special  drum 
type  control  switch  on  each  generator  panel  provides  for 
connecting  the  water-wheel  governor  motor  either  for 
hand  control  or  automatic  control.  A  white  pilot  lamp 
on  the  generator  switchboard  panel  burns  when  the  ma¬ 
chine  is  on  automatic  control,  thus  giving  the  operator 
positive  indication  at  all  times. 

The  scheme  at  Mitchell  Dam  makes  use  of  the  standard 
Leeds  &  Northrup  frequency  recorder,  to  which  was 
added  one  small  light-weight  contact.  In  addition  tw’o 
type  HG  auxiliary  relays,  control  switches  and  pilot 
lamps  are  required.  Behind  the  switchboard  a  “raise” 

*Gcncral  superintendent  Coosa  Rwer  Hydro  Plants,  Alabama 
Pozver  Company. 

^Operating  Department,  Alabama  Poiver  Company. 


Figs.  2a  and  b — Load  Fluctuations  and  Corresponding  Frequency  with  Automatic  Control 
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quency  Control 

at  Mitchell  Dam 


and  “lower”  bus  has  been  added  to  the  existing  control 
buses  in  order  to  permit  the  desired  control  features. 

In  front  of  the  recorder  on  the  Mitchell  Dam  switch¬ 
board  is  a  light-weight  telephone  type  contact  actuated 
by  each  revolution  of  the  front  cam  of  the  recorder 

mechanism.  There 

Sis  also  mounted  on 

the  same  panel  and 
to  the  leh  of  the 
recorder  a  switch¬ 
board  type  double¬ 
pole  single-throw 
switch.  This  serves 
as  a  140-volt  d.c. 
suj)ply  switch  for 
the  entire  automatic 
frequency  control 
scheme.  When  the 
control  sw'itch  on 
the  generator  panel 
is  in  the  “in”  po¬ 
sition  the  governor 
motor  is  on  hand 
control  and  the 
speed  of  the  ma¬ 
chine  may  be  raised 
or  lowered  in  the 
usual  manner  by 
turning  the  control 
switch  to  the  left 
or  right.  In  the  “out”  position  the  hand  control  con¬ 
nections  are  broken  and  the  machine  is  on  automatic 
control.  With  the  drum  control 
SW'itch  in  the  out  position  a  set  of  HOMfsHC  Leeds&Norfhrup  frequency  recorder 

contacts  are  closed  to  burn  the  white  ’ 

pilot  lamp  and  thus  indicate  to  the 
operator  that  the  particular  machine 
is  on  automatic  control.  One,  two  or 
all  three  machines  may  be  put  on 
automatic  control  by  operation  of  the 
(Irum  type  control  switch  mounted  on 
This  scheme 


3 — Travel  Limit 
Su'itches  Connected  to 
Governors 


D  C.  Supply 
switch  on 
frequency 
control  panel 


Fig.  5 — Control 
Connections  for 
Automatic  Fre¬ 
quency  Regula¬ 
tion 


^'Confacf/n  front 
\af  recorder  I 


i40'VolfD.C. 

relays 


each  generator  panel 
might  be  expanded  so  as  to  be  appli¬ 
cable  to  any  number  of  machines  in 
one  generating  plant. 

In  order  to  prevent  overtravel  of 
the  w'aterwheel  governor  while  regu¬ 
lating  with  the  recorder  contact  B 
(Figs.  1  and  5)  is  provided  to  give 
short  regulating  impulses  to  the 
governor  motor.  This  contact  may 
be  adjusted  to  maintain  the  fre¬ 
quency  within  any  desired  limits. 
Two  type  HG  140-volt  d.c.  au.xil- 
iary  relays  connected  as  shown  on  the 
schematic  diagram  are  used  to  ener- 
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V  I  r  control 
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Fig.  4 — Generator  Panel  with  Drum 
Control  and  Pilot  Light 

gize  the  “raise”  or  “lower”  bus.  If  the  frequency  is 
exactly  60  cycles  contact  A  assumes  the  mid-position  and 
contact  is  not  made  to  either  side  even  though  contact 
(Fig.  5)  ^  is  closed  at  regular  intervals  by  the  cam 
mechanism  of  the  recorder.  How'ever,  with  a  frequency 
variation  of  0.1  fast  or  slow’,  A  is  closed  to  the  right  or 
left  to  close  the  corresponding  HG  relay  and  give  a 
momentary  impulse  to  the  “lower”  or  “raise”  control 
bus  each  time  B  makes  its  regular  contact. 

Automatic  frequency  control  is  not  desirable  when  a 
machine  is  operating  at  no-load  or  at  full  load.  In  order 
to  take  care  of  such  load  conditions  governor  travel  limit 
switches  are  installed  on  the  w’aterwheel  governor  to  open 
the  “raise”  or  “lower”  governor  motor  control  circuit 
w’hen  the  governor  reaches  a  predetermined  position  of 


full  load  or  no  load.  A  typical  frequency  chart  obtained 
with  automatic  frequency  control  of  three  machines  is 
shown.  This  chart  clearly  indicates  the  action  of  the 
governor  travel  limit  switches  when  machines  are  operat¬ 
ing  at  no  load  and  at  full  load. 


Strength  of  Structural  Welds 

Results  of  173  tests  of  metal  arc  welds  are  now 
available,  indicating  the  uniformity  of  strength  and 
reliability  of  the  welds,  according  to  Andrew  Vogel, 
General  Electric  Company,  who  presented  a  paper  on 
“Design  of  Joints  for  Welded  Steel  Structures”  before 
the  American  Welding  Society  recently.  It  will  be 
observed  from  the  accompanying  curves  which  he  pre¬ 
sented  that  all  ^-in.  welds  failed  at  a  stress  of  10,500  lb. 
f)cr  linear  inch  or  more ;  all  I'^-in.  welds  failed  at  a  stress 
of  11,500  lb.  per  linear  inch  or  more,  and  all  of  the 
|-in.  welds  failed  at  a  stress  of  12,500  lb.  per  linear  inch 
or  more. 

From  these  tests  it  was  concluded  that  the  proper  de¬ 
sign  value  to  use  was  2,000  lb.  per  linear  inch  for  ^-in. 
welds  ;  2,500  lb.  per  linear  inch  for  /^-in.  welds  and  3,000 
lb.  per  linear  inch  for  l-in.  welds.  These  values  result 
in  a  factor  of  safety  of  four  or  more  in  all  cases  for 
which  data  have  been  gathered. 

Observation  of  the  design  of  test  specimens  will  indi¬ 
cate  that  the  various  types  of  welds  which  will  be  encoun¬ 
tered  in  design  are  represented,  and  also  that  the  bars 
of  the  test  specimens  were  siifhciently  large  so  that  the 
stresses  in  the  bars  were  well  within  the  elastic  limit  at 
the  time  the  welds  failed. 


“Red  Seal”  in  Chicago 


Evidence  that  selling  adequate  wiring  by  jnishing 
the  “red  seal”  plan  is  like  starting  a  snowball  down 
hill  is  presented  by  the  accompanying  graph.  The  curves 
show  cumulative  totals  of  “red  seal”  applications  (dotted 
line)  and  certificates  (solid  line)  issued  in  Chicago, and 
its  suburbs  in  three  and  one-third  years.  According  to 
the  Electric  Association  of  Chicago,  which  is  the  source 
of  the  data  in  the  graph,  the  rapid  rises  in  1928  and 
1929  are  the  results  of  getting  “red  seal”  across  to 
architects  and  contractors. 
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Reproduction  Cost  Alone 
Inadequate  Value  Basis 

Byllesby  vice-president  shows  Wisconsin  Legislature 
committee  on  water  power  it  is  only  one 
factor  in  complex  situation 

The  error  of  resorting  entirely  to  reproduction  cost 
new  in  utility  valuation  was  brought  out  by  William 
J.  Hagenah,  vice-president  and  special  counsel  of  the 
Byllesby  Engineering  &  Management  Corporation  in  his 
recent  aj)])earance  before  the  Wisconsin  legislative  in¬ 
terim  committee  on  water  powers.  The  facts  presented 
show  the  paramount  bearing  which  the  trend  of  prices 
has  on  this  basis  of  valuation. 

The  Supreme  Court  of  Wisconsin,  according  to  Mr. 
Hagenah,  had  recognized  the  error  of  depending  entirely 
on  reproduction  cost  as  far  back  as  1896.  Subsequent 
to  1915,  as  the  accompanying  chart  indicates,  commodity 
prices  and  operating  costs  advanced  rapidly,  while  the 
purchasing  power  of  income  from  operation  declined. 
As  the  utilities  appealed  for  relief  at  that  time  to  escape 
from  receiverships,  they  presented  appraisals  showing 
the  reproduction  cost  of  their  own  properties  on  the  new 
price  levels  that  were  being  used  in  ascertaining  values 
and  earning  power  in  other  fields.  Mr.  Hagenah  points 
out  that  there  was  no  intention  that  these  should  be  used 
exclusively  as  a  determinant  of  value. 

It  will  be  seen  from  the  chart  that  the  spread  between 
reproduction  cost  new  of  electric  utility  properties 
and  their  actual  cost  is  negligible,  but  this  has  not  been 
the  case  in  the  past,  nor  is  it  likely  to  be  in  the  future. 
The  construction  index  curve  is  tending  dowmward  at 
the  present  time,  while  the  index  of  weighted  average 
actual  cost  to  date  is  rising  sharply.  If  present  condi¬ 
tions  continue,  says  Mr.  Hagenah,  it  will  not  be  many 
years  before  the  lines  crossed.  What  wdll  then  be 
regarded  as  the  proper  basis  of  valuation?  It  is  brought 
out  by  the  chart  that  while  of  great  value  as  a  factor  in 
determining  costs  the  exclusive  use  of  the  reproduction 
cost  basis  is  en¬ 
tirely  inadequate. 

Turning  to  the 
relative  cost  of 
capital  to  private 
and  m  u  n  i  c  i  i)al 
plants.  Mr.  Hag¬ 
enah  shows  that 
the  counsel  for 
the  League  of 
M  u  n  i  c  i  palities 
has  argued  that 
because  private 
plants  require 
earnings  of  7.50 
l)er  cent  on  the 
fair  value  of 
their  property, 
while  municipal 
bonds  sell  to  yield 
from  4.25  per 
cent  to  5  per  cent, 
the  cost  of  capital 
fora  state  or  mu¬ 
nicipal  acquisi- 


Comparative  Cost  of  Money  to  Privately 
Owned  Utilities  and  Municipalities 


Line  MN  equals  cost  of  money  to  municipal¬ 
ities  as  shown  by  range  in  yield 

of  municipal  bonds . 4. 10  to  5  per  ecnt 

Line  UVWXY  equals  cost  of  money  raised  by 
utilities  through  sale  of  bonds, 
preferred  stock  and  common  stock.  4.10  to  11  per  cent 
Line  U'Y’  equals  weighted  average  cost  of 


money  to  utilities . 7. 45  per  cent 

Line  SI'N'  equals  total  cost  to  taxpayers  when 
there  is  added  to  the  cost  of  munic¬ 
ipal  financing  the  loss  in  taxes  now 

paid  by  private  plants  . 6.85  per  cent 

Line  TT’  equals  total  cost  to  taxpayers  when 
effect  is  also  given  to  loss  in  fed¬ 


eral  income  taxes  from  the  tax  ex¬ 
emption  of  municipal  bonds  sub¬ 
stituted  for  utility  securities . 7.35  per  cent 


tion  and  development  of  electric  utilities  is  much  cheaper. 
It  is  jxiinted  out,  however,  that  in  this  reasoning  the  fun¬ 
damental  difference  in  the  character  of  the  two  classes  of 
financing  is  overlooked.  It  is  shown  that  the  loss  in  taxes 
under  municipal  ownership'offsets  the  savings  which  result 
from  higher  public  credit.  The  difference  between  the 
two  types  of  financing  is  clearly  shown  in  the  accompany¬ 
ing  illustration ;  the  shaded  portion  represents  the  added 
cost  of  raising  money  by  privately  owned  utilities  through 
the  sale  of  preferred  and  common  stock  after  a  con¬ 
servative  limit  has  been  reached  in  bond  financing.  Mu- 
nicijxilly  owned  plants  have  the  advantage  of  being  able 
to  finance  entirely  by  the  sale  of  bonds  secured  by  the 
credit  of  the  entire  community.  Privately  owned  utili¬ 
ties  are  obliged  to  pledge  their  entire  plant  in  order  to 
raise  only  a  portion  of  their  capital  at  the  low  cost  com- 
])arable  with  public  financing.  After  the  sale  of  bonds 
the  diminished  margin  of  security  is  compensated  for 
by  the  higher  rates  of  return  on  stock  issues. 

While  private 
industry  adapts 
itself  in  a  direct 
manner  to  the 
higher  cost  of 
money,  munici¬ 
palities  do  the 
same  thing  in  an 
indirect  manner. 
This  becomes  ap¬ 
parent  when  we 
add  to  the  mu¬ 
nicipal  rate  of 
financing  the  loss 
in  taxes  resulting 
f  rom  taking  over 
privately  owned 
plants. 

The  advantage 
that  is  claimed 
from  municipal 
financing  then 
entirely  disap¬ 
pears,  according 
to  the  writer. 


Relation  Between  Reproduction  Cost  and  Actual  Cost 


June  29,1929  —  Electrical  World 
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Industrial  Heating  Revenue  Exceeds 
$900,000  per  Year 

Annual  revenue  from  the  sale  of  energy  for  in- 
.  dustrial  electric  heating  on  the  system  of  the  Con¬ 
necticut  Light  &  Power  Company  will  exceed  $1,000,000 
hy  1930,  it  is  anticipated.  Ninety  per  cent  of  this  figure 
has  now  been  attained.  Robert  M.  Keeney,  industrial 
heating  engineer  of  this  company,  states  that  the  con¬ 
nected  electric  furnace  load  of  this  company  increased 
from  1,775  kw.  in  1918  to  22,798  kw.  at  the  end  of 
1928,  the  estimated  energy  consumption  having  grown 
from  8,000,000  to  63,695,000  kw.-hr.  Last  year  the 
comjiany  added  3,049  kw.  of  total  industrial  electric 
heating  equipment  with  an  estimated  increased  revenue 
of  $109,860  and  8,489,000  kw.-hr.  added  energy  con¬ 
sumption  (at  an  average  of  1.29  cents  per  kilow’att- 
hour).  Thus,  last  year’s  accretion  exceeded  the  total 
connected  electric  furnace  load  of  ten  years  ago. 

This  year,  to  May  1,  1,590  kw.  of  industrial  electric 
heating  equipment  has  been  added,  with  an  estimated 
annual  consumption  of  4,157,000  kw.-hr.  and  $55,520 
increased  revenue  (about  $35  ])er  kilowatt). 

In  considering  the  tabulated  growth  of  this  business 
it  should  be  noted  that  the  yearly  consumption  and 
connected  load  do  not  go  hand  in  hand,  due  to  the  fact 
that  some  customers  o])erate  their  own  plants  and  thus 
supply  a  portion  of  the  heating  load  themselves.  The 
connected  load  figures  are  the  total  connected  load  in 
heating  service  in  such  plants,  but  the  yearly  consump¬ 
tions  are  based  on  actual  sales  for  industrial  heating 
ojierations.  There  is  also  a  lag  each  year  between  con¬ 
nected  load  and  sales,  for  the  reason  that  no  estimated 
sales  are  included  in  the  total  until  equipment  is  placed 
in  operation,  whereas  the  furnace  is  listed  as  connected 
load  as  soon  as  the  industrial  plant  makes  a  purchase 
from  the  furnace  builder.  The  reduction  in  energy 
sales  during  1926  was  due  to  increased  loading  of  a 


Revocable  Permit  Encourages 
Development 

EARLY  100  cities  and  towns  in  the  state 
of  Oklahoma  have  secured  electric  service, 
and  approximately  the  same  number  gas  service, 
which  had  no  such  service  prior  to  the  meeting 
of  the  1925  Legislature  and  the  passage  of  the 
revocable  permit  bill.  Many  more  cities  and 
towns  previously  only  having  part-time  electric 
service  have  secured  24-hour  service  under  the 
operation  of  this  law.  Electric  transmission 
line  mileage  in  Oklahoma  has  increased  more 
than  150  per  cent  with  this  law  in  operation  and 
i  gas  pipe  line  mileage  exceeding  4  in.  in  size  has 
I  increased  more  than  1,5(X)  miles.  Forty  million 
dollars  of  new  capital  has  been  attracted  to 
Oklahoma,  new  financing  being  facilitated  by 
the  fact  that  no  longer  does  expiration  of  their 
right  to  oi)erate  in  certain  towns  before  maturity 
;  of  the  securities  oflFered  confront  companies 
seeking  to  raise  funds  for  expansion.” 

E.  F.  McKay. 

Manager  Oklahoma  Association, 


Electric  Furnace  Load  Gains  1 ,180  per  Cent 
in  a  Decade  on  One  System 


Year  Connected  Load,  Kw.  Yearly  Sales,  Kw.-Hr. 

1918 .  1,775  8,000  000 

1922  .  4,000  18,000  000 

1923  .  7,000  28,000.000 

1924  .  9,820  36,240  000 

1925  .  14,008  48,563,000 

1926  .  17,616  *44,969,000 

1927  .  19,807  56,213,000 

1928  .  22,798  63,695,000 


•One  customer  increased  generation  in  own  plant,  causing  decrease  in  energy 
sold  in  1926. 

large  customer’s  own  plant  with  this  class  of  business, 
although  there  was  a  marked  increase  in  new  equipment 
added  to  the  Connecticut  Light  &  Power  system. 


Saving  the  Eyes  with  Better  Lighting 

By  M.  Luckiesh 

National  Lamp  Works  of  General  Electric  Company, 

Nela  Park,  Cleveland 

WHERE  eyesight  conservation  of  adults  in  the 
work-world,  of  children  in  schools  and  of  every 
one  in  the  home  has  been  properly  stressed  it  awakens  a 
lighting  consciousness.  But  it  is  surprising  that  most 
persons  are  not  conscious  of  the  great  possibilities  and 
needs  of  better  artificial  lighting. 

The  following  table  summarizes  the  results  of  the 
examination  of  individuals  in  all  parts  of  the  country, 
comprising  large  numbers  of  school  children,  advanced 
students  in  normal  schools  and  colleges  and  persons  em¬ 
ployed  in  industrial  and  commercial  establishments : 

Number  Number  Per  Cent 
Examined  Defective  Defective 

20  citiee,  schools .  483,154  105,799  21.9 

32  normal  schools,  colleges,  universities .  46,751  18,706  40.0 

37  commercial  and  industrial  concerns .  204,817  90,739  44.3 


These  examinations  not  only  show  a  high  frequency 
of  uncorrected  and  corrected  eye  defects  but  indicate, 
as  well,  that  these  troubles  increase  in  frequency  with 
age.  Evidence  is  not  wanting  to  show  that  the  situation 
at  large  is  growing  worse  from  year  to  year  and  that 
the  present  increasing  demands  upon  the  eyes  do  not 
merely  expose  the  trouble,  but  are  a  cause  of  it  as  well. 

The  obvious  remedy  is  to  relieve  the  eye  strain.  Much 
is  being  done  in  the  office  and  the  workshop  to  improve 
lighting,  but  the  damage  is  done  during  the  early  years 
of  life,  when  the  human  organism  is  still  flexible,  but 
is  neyertheless  permanently  affected  by  the  conditions 
which  surround  it.  The  work  of  the  schoolchild  is  done 
largely  by  daylight  in  schools  and  by  artificial  lighting 
at  home.  Not  all  of  the  seats  in  the  schoolroom  can  be 
located  next  the  windows  and  daylight  is  short  in  the 
w'inter  and  uncertain  at  all  times,  therefore  artificial 
lighting  is  needed  to  safeguard  vision. 

The  adequate  artificial  lighting  of  our  homes  and  our 
college  dormitories  would  help.  The  provision  of  instal¬ 
lations  in  the  classrooms  of  our  schools,  colleges  and 
universities  would  furnish  a  means  of  bridging  the  de¬ 
ficiencies  of  indoor  daylight.  Such  lighting  should  be 
sufficient  for  all  purposes  in  the  total  absence  of  day¬ 
light,  and,  once  installed,  would  be  used  under  conditions 
which  would  not  initially  make  it  imperative. 
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Neon  Tubes  Warn  of  Hazards 

in  New  York  Substations 


By  E.  W.  Gorry 

Superintendent  Substations,  The  United  Electric  Light  &  Pozver  Company,  New  York 


Permanently  installed  tubes  avoid  objections  of  portable 
units.  Supplement  pilot  lamps  or  used  where  latter 
cannot  be  applied.  Principles  observed  in  application 


IT  HAS  been  apparent  for  a  long 
time  that  a  modified  form  of  Geiss- 
ler  tube  might  l)e  useful  in  provid¬ 
ing  a  visual  indication  of  energized 
high-voltage  conductors.  Experiments 
made  with  the  tubes  designed  for  test¬ 
ing  automobile  ignition  circuits  showed 
that  their  performance  was  entirely 
too  unreliable  for  their  use  around 
high-voltage  light  and  power  circuits. 
The  uncertainty  of  the  action  was  due 
to  such  varial)le  factors  as  the  posi¬ 
tion  of  the  tube  relative  to  the  axis  of 
the  conductor  to  he  tested,  conductiv¬ 
ity  of  the  supporting  medium  and 
potential  gradient  in  the  vicinity  of 
the  conductor. 

Some  tests  made  with  one  of  these 
tubes  fastened  to  the  end  of  a  wooden 
switch  stick  showed  that  its  indication 
might  even  he  dangerously  misleading. 
For  example,  an  indicating  tube  held 
between  two  parallel  conductors  con¬ 
nected  to  the  same  phase  of  a  three- 
phase  system  gave  no  indication  that 
the  conductors  were  energized  be¬ 
cause  both  ends  of  the  indicating  tube 
were  in  electrostatic  fields  of  the  same 
intensity  and  ])olarity. 

However,  the  cheapness  and  sim¬ 
plicity  of  these  tubes  justified  the 
effort  of  devising  ways  in  which  they 
could  he  employed  as  non-portable 
devices  so  as  to  obtain  a  high  degree 
of  reliability.  The  following  ])rin- 
ciples  were  considered  fundamental : 

1.  The  tubes  will  be  used  only  in  locations 
where  an  indication  is  desired  to  supplement 
that  afforded  by  the  usual  pilot  lamps  oper¬ 
ated  from  potential  transformers  or  where 
such  pilot  lamps  cannot  be  applied. 

2.  The  indication  of  the  tube  is  not  to  be 
depended  upon  in  lieu  of  positive  tests  and 
protective  measures  prescribed  by  existing 
operating  rules  and  regulations.  Xo  em¬ 
ployee  is  permitted  to  work  on  a  high- 
voltage  conductor  if  it  is  merely  tested  and 
shown  to  be  dead  at  the  time  work  is  com¬ 
menced.  Any  conductor  that  is  to  be 
worked  upon  must  be  adequately  isolated  or 
grounded  on  both  sides  of  the  point  at 
which  work  is  done. 


Three  Applications  of  Neon  Tubes  as  Warning  Indicators 
of  Energized  Conductors 


Electrical  IV arid 


3.  Where  neon  indicating  tubes  are  installed,  they  must  be 
arranged  so  that  at  least  two  tubes  are  coupled  with  the  same 
conductor  or  to  different  conductors  of  the  same  feeder  and 
are  visible  at  the  same  time.  This  provision  is  an  adequate  safe¬ 
guard  against  tube  failures. 

4.  The  tubes  must  be  sensitive  enough  to  give  a  reasonably 
intense  light  without  the  use  of  coupling  condensers  other  than 
those  formed  by  the  tube  terminals  and  metal  mounting  clamps. 

5.  The  tubes  must  all  be  subjected  to  acceptance  tests  after 
delivery  by  the  manufacturer. 

After  some  experiments  a  satisfactory  tyi^e  of  neon 
tube  was  develoiKxl  that  could  readily  be  applied  in  the 
ItKations  at  which  voltage  indication  was  desired.  This 
tube  is  in  the  form  of  two  coiicentric  cylindrical  glass 
tubes.  The  inner  tube  carries  two  sealed-in  electrodes 
with  pointed  tips  about  an  inch  apart.  This  tube  con¬ 
tains  the  neon  gas.  For  mechanical  protection  a  close 
fitting  outer  tube  of  glass  is  provided  to  which  brass 
ferrule  terminals  are  cemented.  The  lead-in  wires  are 
soldered  to  these  terminals.  The  completed  tube  re¬ 
sembles  a  ferrule-tyj)e  cartridge  fuse. 

The  most  important  applications  of  neon  tubes  as 
voltage  indicating  devices  on  the  United  Electric  Light 
&  Power  Company’s  system  are  as  follows : 

1.  In  High-Voltage  Reactor  Compartments. — These  compart¬ 
ments  require  relatively  frequent  cleaning.  While  feeders  are 
always  taken  out  of  service  and  grounded  for  such  cleaning, 
there  is  a  possibility  that  doors  will  be  removed  from  a  live 
compartment  by  mistake.  Each  compartment  is  provided  with 
two  neon  tubes  mounted  a  few  inches  apart  and  in  a  conspicuous 
position.  The  tubes  are  heid  in  clamps  fastened  directly  to  the 
concrete  cell  walls.  The  free  end  of  each  tube  is  directed  toward 
the  reactor,  maintaining  a  minimum  air  clearance  of  4  in.  to  any 
part  of  the  reactor.  A  very  satisfactory  indication  is  obtained. 

2.  fVhere  Test  Connections  Must  be  Attached  to  High-Ten¬ 
sion  Feeders. — Tc-sts  for  cable  identification,  continuity  and  for 
fault  location  require  that  connection  to  the  feeder  conductor  be 
made  in  a  safe  manner.  To  avoid  fully  withdrawing  truck 
switches  and  -entering  switch  compartments  permanent  test 
terminals  have  been  provided.  In  the  case  illustrated  these  are 
mounted  in  the  potential  transformer  compartment  of  the  out¬ 
going  feeder  to  which  they  are  connected.  When  the  feeder  is  in 
service  the  live  metal  parts  of  the  terminals  are  covered  with 
protective  insulating  caps  which  are  threaded  and  screwed  on 
the  test  studs.  The  studs  are  threaded  to  fit  a  swivel  type  of 
insulated  terminal  which  is  provided  on  the  ends  of  all  portable 
leads  used  for  feeder  testing.  The  insulator  of  each  test  stud 
supports  a  vertical  “Micarta”  rod  to  which  a  neon  tube  is  clamped. 
The  tube  is  not  electrically  connected  to  ground  or  to  the  live 
stud,  but  operates  through  electrostatic  coupling  with  the  live 
conductor  and  the  test  stud. 

The  feeder  must  be  dead  and  grounded  while  test  leads  are 
being  attached  to  or  removed  from  the  feeder  test  studs.  Ground¬ 
ing  is  accomplished  by  means  of  interlocked  bayonet  rods.  The 
neon  tube  indication  is  considered  supplementary  to  that  obtained 
from  the  feeder  pilot  lamp  on  the  switchboard  and  is  observed 
in  addition  to  other  checks  prescribed  by  operating  rules  before 
feeder  grounds  are  applied.  The  tubes  also  serve  as  a  warning 
in  the  event  that  the  doors  of  a  live  compartment  are  open. 

3.  On  Supply  Side  of  3,000-Volt  Oil  Szvitches  on  Distribution 
Transformers. — Each  tube  is  attached  by  brass  clamps  to  the 
insulating  bushing  through  which  the  single-conductor,  supply 
cables  pass.  The  opposite  end  of  each  tube  is  grounded  in  order 
to  improve  the  indication  with  the  relatively  low  operating  volt¬ 
age  (1,732  volts  to  ground)  and  the  small  electrostatic  capacity 
of  the  supporting  clamp  which  serves  as  a  condenser  plate.  The 
tubes  used  on  primary  switches  afford  a  cheap  and  very  satisfac¬ 
tory  pilot  device  whose  indication  saves  valuable  time  in  inspect¬ 
ing  primary  supply  points  during  distribution  circuit  trouble. 

4.  .On  High-l^oltage  Feeders  to  "Loop"  Customers. — One  tube 
is  applied  to  each  conductor  of  each  feeder  within  the  stationary 
cubicle  of  the  truck  switch.  One  end  of  each  tube  is  grounded. 
The  other  end  is  insulated  from  ground  and  connected  to  an 
electrode  which  enters  a  cavity  molded  in  the  porcelain  sup- 
jxjrting  insulator  of  the  feeder  disconnecting  contact  of  the 
truck  switch.  Sufficient  coupling  is  obtained  to  give  a  very  sat¬ 
isfactory  pilot  indication  on  7.8()0-volt  and  13,2()0-volt  feeders. 
The  neon  tubes  are  visible  from  the  exterior  of  the  truck  switch 
through  shatter-proof  glass  buH’s-eves  about  an  inch  in  diameter. 
The  use  of  potential  transformers  for  pilot  lamp  operation  could 
not  be  justified  on  account  of  the  space  required  and  the  cost. 
The  neon  tube  indication  is  valuable  in  determining  which  of  two 


feeders  is  alive  and  available  for  use  in  the  event  of  service 
interruption.  Employees  are  required  to  observe  the  indication 
of  all  three  tubes  on  each  feeder  in  addition  to  checking  the  open¬ 
ing  of  switches  at  all  ends  of  a  feeder  about  to  be  grounded. 

In  the  substations  and  high-tension  customer  installa¬ 
tions  of  the  company  there  are  about  500  tubes  in  serv¬ 
ice.  Among  these  there  have  been  no  recorded  tube 
failures  from  deterioration  in  a  period  of  five  years. 
There  are  a  few  tubes  which  have  become  nearly  opaque 
in  spots  owing  to  the  deposit  of  some  substance  on  the 
inner  walls.  There  are  more  .than  1,000  tubes  in  service 
on  3,000-volt  primary  switches.  Among  these  there  have 
been  replacements,  principally  because  of  breakage. 
There  have  been  some  failures  of  indication  where  the 
seals  of  electrodes  have  apparently  leaked  and  disturbed 
the  gas  conditions  within  tke  neon  tube  proper. 


Architect  Uses  14  Foot-Candles 
on  Drafting  Tables 


By  W.  F.  Rooney 
Illuminating  Engineer 

Edison  Electric  Illuminating  Company  of  Boston 

ONE  of  the  best  lighting  installations  in  Boston 
architectural  office  circles  is  that  of  Bigelow,  Wads¬ 
worth,  Hubbard  &  Smith,  where  the  drafting  room  oc¬ 
cupies  an  irregular  T-shaped  area  of  about  1,1(X)  sq.ft., 
contains  24  tables  and  benches  and  utilizes  an  average 
intensity  of  14  foot-candles  on  the  working  plane  with 
a  connected  lighting  load  of  2,8(X)  watts.  Fourteen  2(X)- 


Niqht  View  of  Architects  Office  with 
14  Foot-Candles  on  JV orking  Plane 


watt  clear  lamps  in  “Duplexalite”  fixtures  spaced  10  ft. 
apart  longitudinally  and  7  ft.  6  in.  apart  laterally  are 
installed  in  three  rows  of  six.  five  and  three  units  each 
with  a  mounting  height  of  7  ft.  6  in.  above  the  floor  and 
a  susjiension  18  in.  below  the  ceiling.  The  original  in¬ 
tensity  secured  was  18  foot-candles,  but  since  a  sound¬ 
proof  ceiling  was  recently  installed  and  finished  with 
“Sunflex”  paint  the  reflection  factor  was  reduced.  The 
lessening  of  the  intensity  has  not  impaired  the  quality  of 
the  illumination. 
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Quality  Standards 

The  limitations  of  present  approval  systems  and  a  way  of  encouraging  production  and 
sales  of  high-grade  equipment.  Enables  purchaser  to  judge  relative  values. 
Manufacturer  profits  in  proportion  to  merits  of  products 

By  Preston  S.  Millar 

General  Manager  Electrical  Testing  Laboratories 


SAFETY,  effectiveness,  convenience,  and  reasonable 
durability  are  essential  requirements  of  any  electrical 
equipment  used  by  the  public.  Every  reasonable 
effort  to  incorporate  safety  may  claim  the  wholehearted 
support  of  the  entire  electrical  industry.  However,  when 
effectiveness,  convenience  and  durability  are  concerned 
no  one  standard  can  properly  represent  the  variable  re¬ 
quirements. 

In  residences  of  well-to-do  people,  whose  resources 
command  the  best  in  the  way  of  service,  the  standard 
of  effectiveness,  convenience,  durability  and  also  of  ap¬ 
pearance  is  required  to  be  very  high.  On  the  other 
hand,  in  the  summer  bungalow  or  the  mechanic’s  cottage, 
some  sacrifice  of  effectiveness,  convenience,  durability 
and  of  appearance  as  well  may  be  justified  if  lower  costs 
result.  To  attempt  to  set  one  standard  in  these  particu¬ 
lars  violates  the  requirements  of  reasonableness  and  places 
standardization,  for  the  sake  of  standardization,  above 
.service  to  the  public. 

A  variety  of  quality  standards  and  systems  of  approval 
has  been  initiated  and  administered  by  interests  outside 
the  industry.  They  claim  the  attention  of  buyers  and 
users  who  are  importuned  to  look  for  various  labels  signi¬ 
fying  approval.  Some  of  these  approvals  are  based  upon 
organized  testing  procedure,  but  the  bases  for  others  are 
not  apparent.  As  a  result  electrical  equipment  having  a 
low  order  of  effectiveness  often  bears  approving  labels, 
whereas  equipment  deserving  meritorious  labels  bears 
none.  Whatever  merit  may  inhere  in  approval  systems 
based  upon  fixed  standards  has  been  pretty  largely  dissi¬ 
pated  through  the  activities  of  non-electrical  interests 
which  for  their  own  purposes  have  adopted  such  methods 
in  dealing  with  electrical  equipment. 

Underwriters’  Laboratories 

Underwriters’  Laboratories,  within  the  limits  of  the 
situation  in  which  it  is  placed,  is  believed  to  be  doing  a 
competent  and  sincere  work  in  testing  and  judging  elec¬ 
trical  equipment.  But  Underwriters’  Laboratories,  in 
the  very  nature  of  the  case,  is  concerned  almost  exclu¬ 
sively  with  safety.  Its  operations  presumably  cover  all 
essential  qualities  only  when  dealing  with  equipment 
intended  for  safeguarding  service.  Its  concern  in  other 
cases  ceases  when  it  is  convinced  that  electrical  equip¬ 
ment  does  not  involve  hazard.  There  is  reason  to  believe 
that  the  listing,  sound  though  it  may  be  from  the  point 
of  view  of  freedom  from  hazard,  is  sometimes  misin¬ 
terpreted  to  mean  more  than  is  intended.  One  hears 
much  of  “sub-standard”  material  and  equipment.  When 
the  basis  of  this  is  lack  of  Underwriters’  Laboratories’ 


listing,  it  may  be  taken  to  mean  that  the  equipment  is 
unsafe  and  as  such  should  not  be  employed.  Rut  much 
equipment  employed  in  electrical  installations  is  not 
listed  by  Underwriters’  Laboratories,  not  because  it  is 
unsafe,  but  liecause  for  one  reason  or  another  the  mate¬ 
rial  has  not  been  pasjjed  upon  by  the  Underwriters’ 
Laboratories. 

On  the  other  hand,  equipment  and  material  which  the 
Underwriters’  Laboratories  lists  connoting  safety  some¬ 
times  is  ineffective  and  unworthy  of  use  in  electric  serv¬ 
ice.  This  is  not  the  fault  of  the  Underwriters’  Labora¬ 
tories,  but  is  the  inevitable  consequence  of  the  concern 
of  insurance  interests  for  safety  only  and  of  the  indef¬ 
initeness  of  the  requirement  that  electrical  equipment 
shall  be  passed  upon  by  Underwriters’  Laboratories. 

The  Fundamental  Reql’irement 

To  be  ultimately  effective,  a  system  of  quality  control 
for  electrical  equipment  must  take  into  account  such  fac¬ 
tors  as  effectiveness,  convenience,  durability  and,  in  .some 
cases,  appearance,  as  well  as  safety,  and  must  cover  all 
brands  and  types  of  equipment.  It  must  have  the  support 
and  backing  of  all  essential  elements  of  the  electrical 
industry ;  they  must  be  convinced  that  it  is  for  the  best 
interests  of  the  industry  and  determined  to  make  it  effec¬ 
tive.  The  control  system  must  be  based  upon  all  qualities 
and  performance  characteristics  which  determine  merit. 

Intelligent  procedure  is  not  possible  until  there  is  full 
understanding  and  agreement  regarding  the  conditions 
and  performance  characteristics  required  for  satisfactory 
service  and  the  relative  importance  of  each.  The  essen¬ 
tial  elements  of  the  electrical  industry  should  reach  such 
an  understanding  in  order  that  the  efforts  of  all  may  be 
directed  toward  achievement  of  these  desirable  qualities 
in  the  highest  practicable  measure. 

Another  essential  is  the  determination  of  the  relative 
qualities  of  the  various  brands  of  equipment.  When  this 
is  accomplished  it  becomes  possible  to  arrange  brands 
according  to  their  order  of  merit,  as  follows : 


Electric  - . s 

(Brands  disapproved  from  the  safety  point  of  view  are  excluded) 

Brand 

Effectiveness,  Convenience,  Durability,  etc. 

Ideal 

100  per  cent 

X 

90  per  cent 

Y 

60  per  cent 

Z 

30  per  cent 

The  purchaser  may  be  further  guided  by  various  con¬ 
siderations,  which  may  be  summed  up  in  the  phrase 
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“Sales  Appeal.”  Assuming  that  in  appearance  and  suita¬ 
bility  an  appliance  is  entirely  satisfactory,  the  purchaser 
of  means  who  desires  the  appliance  for  a  permanent  serv¬ 
ice  in  a  well-ordered  home  presumably  will  select  the 
appliance  which  is  of  highest  merit  if  that  information 
is  available.  In  our  suppositional  case  he  would  select 
brand  X,  for  which  presumably  he  would  be  called  upon 
to  pay  a  relatively  high  price.  On  the  other  hand,  the 
purchaser  of  limited  means,  or  one  who  seeks  the  equip¬ 
ment  for  occasional  use,  would,  presumably,  select  some 
less  expensive  brand  provided  only  that  it  is  reasonably 
effective  for  its  purpose.  He  might  choose  brand  Y. 
Brand  Z,  no  matter  how  low  its  price,  is  presumably  too 
ineffective  and  unsatisfactory  to  warrant  purchase  and 
for  the  good  of  the  electrical  industry  and  the  public 
ought  not  to  be  sold.  It  would  not  be  sold  if  its  qualities 
were  known  and  understood. 

It  is  the  inescapable  weakness  of  a  fixed  quality  stand¬ 
ard  and  an  approval  system  based  thereon  that  the  re¬ 
quirements  of  the  industry  and  the  public  are  not  served 
satisfactorily.  Such  a  standard  as  a  ])ractical  commercial 
matter  cannot  be  fixed  at  the  top  of  the  quality  range,  or, 
say  in  our  suppositional  case,  at  90  per  cent.  It  must 
be  low  enough  to  take  in  several  of  the  better  brands  of 
appliances.  It  might  perhaps  be  fixed  at  70  per  cent. 
'I'he  manufacturer  of  the  70  per  cent  appliance  is  then 
well  pleased.  He  secures  the  indorsement  of  the  approv¬ 
ing  authority,  and  in  proportion  as  this  is  of  influence  his 
business  is  aided.  In  that  case  the  manufacturer  of  the 
siqxTior  90  per  cent  appliance  receives  no  assistance 
from  the  approval  system  in  his  competition  with  the 
manufacturer  of  the  70  per  cent  appliance.  On  the  con¬ 
trary,  his  efforts  are  rendered  more  difficult  because  the 
approval  appears  to  certify  that  the  70  per  cent  appliance 
is  satisfactory  and  additional  expenditure  for  the  90  per 
cent  equipment  may  generally  be  regarded  as  unjusti¬ 
fiable.  A  premium  is  placed  upon  mediocrity.  The  ten¬ 
dency  is  to  level  all  to  the  grade  that  will  just  barely 
escape  disapproval. 

If,  on  the  other  hand,  the  qualities  of  electrical  appli¬ 
ances  are  ascertained  and  made  known,  each  product  will 
receive  such  credit  as  it  deserves,  superiority  will  be 
rewarded  and  inferiority  will  bring  its  own  condemna¬ 
tion.  Each  purchaser,  and  perhaps  the  electrical  in¬ 
dustry  as  a  whole,  may  decide  what  minimum  grade  is 
considered  to  serve  the  ])urposes  in  mind  and  thus  a 
minimum  standard  of  quality  for  a  given  service  may  be 
set.  Nothing  below’  such  minimum  grade  will  be  con¬ 
sidered,  w’hile  appliances  of  higher  grade  will  receive 
credit  for  their  superiority.  The  effect  of  such  a  grading 
system,  in  proportion  to  its  influence,  will  be  to  raise  the 
level  of  appliances  to  that  of  minimum  grade  accepted 
for  any  service  and  to  allow  ample  opportunity  for 
superiority  above  that  grade  to  bring  its  own  reward  of 
higher  price  for  preferred  service. 

The  Need  for  Facts 

Fundamental  to  progress  in  the  improvement  of  cus¬ 
tomers’  electrical  equipment  is  the  requirement  for  facts 
of  quality  and  performance.  Much  of  the  difficulty  now 
being  experienced  in  equipment  which  the  public  em¬ 
ploys  is  attributable  to  dearth  of  knowledge  concerning 
such  facts.  The  information,  to  be  effective,  must  be  ob¬ 
tained  in  a  generally  acceptable,  unbiased,  authoritative 
manner  which  will  command  the  confidence  of  all  con¬ 
cerned  and  must  be  made  available  under  auspices  which 
will  exclude  prejudice  and  insure  fair  dealing.  In  pro¬ 
portion  as  the  facts  of  quality  and  performance  can  be 


made  available  the  situation,  to  use  a  homely  but  effective 
word,  will  be  “debunked.”  Manufacturers  will  be  stim¬ 
ulated  to  their  best  efforts  in  production  of  really  good 
electrical  equipment  and  merchants  will  be  in  a  position 
to  select  and  offer  to  the  public  equipment  which  will 
give  satisfaction.  In  each  class  of  service  superior  equip¬ 
ment  whose  merits  are  thus  demonstrated  will  command 
a  higher  price,  mediocre  equipment  will  tend  to  sell  for 
a  fair  price,  and  it  will  become  more  and  more  difficult 
to  sell  inferior  equipment. 

The  Manufacturing  Situation 

The  electrical  industry  in  America  is  fortunate  in 
being  served  by  a  number  of  manufacturers  of  unques¬ 
tioned  competency  w’ho  seek  to  build  their  future  on  a 
reputation  for  good  quality  products.  These  manufac¬ 
turers  place  upon  the  market  equipment  which,  in  gen¬ 
eral,  is  of  higher  grades  and  of  a  good  degree  of  relia¬ 
bility.  Their  efforts  in  these  directions  will  be  stimulated 
and  made  more  effective  if  the  facts  of  quality  and  per¬ 
formance  of  their  products  are  ascertained  independently 
and  made  available  for  the  guidance  of  purchasers.  In 
a  wide  experience  of  testing  I  have  never  yet  found  a 
manufacturer,  no  matter  what  his  resources,  whose  prod¬ 
uct  has  not  been  improved  when  organized  purchasers 
manifested  concern  for  quality  and  sought  excellence  in 
products  purchased. 

There  are  other  manufacturers  supplying  electrical 
equipment  on  the  American  market,  some  of  which  are 
in  America  and  some  of  which  operate  in  other  coun¬ 
tries,  whose  concern  for  the  reputation  of  their  product, 
or  whose  ability  to  produce  a  reputable  product,  is  not  so 
apparent.  In  the  past  these  manufacturers  have  not  had 
to  contend  with  organized  attempts  to  evaluate  their 
products,  but  have  found  a  rich,  uninformed  market  in 
which  it  was  relatively  easy  to  unload  equipment  whose 
qualities  were  not  known.  The  introduction  of  organized 
efforts  to  ascertain  qualities  of  electrical  equipment  for 
the  guidance  of  buyers,  in  proportion  as  it  becomes  effec¬ 
tive,  will  compel  such  manufacturers  either  to  improve 
their  products  to  bring  them  to  an  acceptable  grade  or 
to  encounter  impediments  in  selling  which  it  is  hoped 
will  prove  severe. 

The  Central  Stations 

Several  central  stations  have,  for  some  time,  pursued 
the  policy  of  selecting  with  care,  and  in  the  light  of  test 
results  and  experienced  judgment,  the  equipment  which 
they  have  offered  for  sale  to  the  public.  Their  efforts, 
however,  have  lieen  somewhat  spasmodic  and  far  from 
comprehensive.  Too  often,  bad  service  experience  has 
taught  central  stations  the  importance  of  ascertaining 
facts  regarding  qualities  and  performance.  With  quali¬ 
ties  and  jierformance  characteristics  known,  central  sta¬ 
tions  can  select  equipment  which  they  may  offer  to  the 
public  with  the  assurance  that  money  is  well  invested 
therein.  Through  practice  and  precept,  central  stations 
can  influence  other  dealers  into  selling  higher  grade 
equipment  and  can  bring  moral  pressure  against  low- 
grade  equipment  w’hich  is  ineffective,  inconvenient  or 
needlessly  short-lived. 

With  the  co-operation  of  the  essential  elements  of  the 
electrical  industry,  it  should  be  practicable  in  the  near 
future  so  greatly  to  encourage  the  production  and  sale 
of  high-grade  electrical  equipment  (and  simultaneously 
discourage  the  opposite  practice)  that  gradually  electrical 
service  will  afford  to  the  public  the  full  share  of  service 
of  which  it  is  capable.  The  enhanced  popularity  of  elec- 
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trie  service  which  will  inevitably  follow  should  result  in 
larger  sales  of  good  equipment,  in  larger  sales  of  energy 
for  its  operation  and  in  enhanced  good  will  for  the  elec¬ 
trical  industry.  Such  a  condition  represents  no  Utopian 
ideal.  It  is  practicable  of  realization.  It  requires  only 
organized  efforts  to  ascertain  the  facts,  followed  by  de¬ 
cisions  and  applications  based  upon  the  facts.  In  the 
words  of  B.  C.  Forbes, 

“Acts  should  always  be  preceded  by  an  F.” 


Letters  from  Our  Readers 


Reason  for  Dancing  Cables 


To  the  Editor  of  the  Electrical  World; 

I  have  been  much  interested  in  reading  about  the 
phenomena  of  dancing  conductors  or  cables  and  thought 
I  might  contribute  some  experiences  to  this  symposium. 
During  1918  to  1923  I  made  an  extensive  investigation 
in  an  attempt  to  find  the  cause  of  dancing  conductors 
and  remedies  for  eliminating  these  conditions.  In  this 
connection  I  studied  many  lines  of  different  materials 
and  spans  and  the  conclusion  was  that  dancing  or  wab¬ 
bling  of  cables  may  result  from,  first,  mechanical  action ; 
second,  electrical  action ;  third,  the  combined  action  of 
mechanical  and  electrical  effects. 

The  result  of  my  investigation  showed  that  the  danc¬ 
ing  was  due  to  mechanical  action  when  an  electrical  con¬ 
ductor  or  other  material  is  brought  to  a  state  of  equi¬ 
librium.  Under  these  conditions  it  takes  only  a  little 
wind  or  even  sometimes  the  shaking  of  a  pole  or  tower 
to  start  the  dancing  action.  Once  this  condition  obtains, 
the  energy  required  to  keep  up  the  action  is  almost  zero. 
The  condition  of  equilibrium  for  conductors  is  usually 
reached  with  wires  that  are  under  rather  heavy  tension — 
the  conductors  are  strung  too  tight.  Under  variable 
temperature  conditions  this  wire  is  apt  to,  with  certain 
wind  directions,  usually  at  an  angle  of  25  to  50  deg.  with 
the  conductor  travel,  start  the  dancing  phenomena.  This 
condition  usually  results  as  the  temperature  drops  slowly 
and  it  is  not  necessary  that  sleet  be  formed,  but  sleet  in 
some  cases  will  act  as  a  temperature  insulation  and  so 
maintain  the  established  critical  temiierature  under  which 
the  conductor  vibrates  longer  than  ordinarily. 

During  some  experiments  I  disturbed  the  equilibrium 
of  conductors  at  will  by  sending  an  electric  current  of  a 
known  order  of  magnitude  through  the  wires  and  ob¬ 
serving  the  action  which  brought  the  dancing  to  an 
end.  I  also  strung  conductors  so  that  I  could  lengthen 
the  span  or  tighten  the  w’ires  at  will  to  observe  the  effect 
of  the  dancing  phenomena.  I  have  found  at  times  on 
horizontally  strung  conductors  that  the  wind,  even  at  8 
to  10  miles  an  hour  velocity,  might  be  deflected  from  the 
larger  conductors  onto  smaller  conductors  and  start  them 
dancing.  The  remedy  for  this  condition  was  had  by 
changing  the  sag  of  the  larger  conductors. 

Experiments  on  both  long  and  short  spans  with 
stranded  and  solid  conductors  showed  that  dancing  may 
take  place  on  any  type  of  installation  when  the  conduc¬ 
tors  are  brought  into  a  state  of  equilibrium.  The  usual 
remedy  is  to  adjust  the  sag  of  the  conductor  to  meet 
the  temperature  and  wind  conditions,  but  on  one  or  two 
occasions  I  stopped  the  dancing  by  fastening  two  or 
three  egg-shaped  metal  pieces  on  points  along  the  span, 
these  points  being  indicated  as  the  location  of  the  crest 


of  the  vibration  wave.  In  some  instances  I  connected 
two  of  the  above-mentioned  metal  eggs  by  solid  metal 
rods.  It  must  be  remembered  that  large  transmission 
lines  run  through  areas  differing  greatly  in  air  density, 
having  air  pockets  and  with  many  possible  changes  in 
temperature  and  wind  velocity.  Under  these  conditions 
there  will  be  spots  very  favorable  to  creating  the  dancing 
phenomena  and  otherwise  good  lines  may  be  in  trouble 
from  this  effect. 

But  electrical  causes  may  cause  dancing  as  well  as 
mechanical  causes.  The  generators  may  have  certain 
characteristics  through  which  a  dynamic  wave  may  set 
up  the  dancing  action  in  overhead  transmission  lines, 
provided  the  lines  are  so  located  and  erected  to  conform 
to  favorable  physical  and  mechanical  conditions.  This 
action  has  even  been  encountered  in  underground  cable 
engineering,  especially  where  steel-armored  cables  are 
placed  directly  in  the  ground. 

In  my  own  e.xperience  with  a  medium-sized  power 
plant  the  cables  connecting  four  generators  with  the 
switchboard  were  placed  in  a  trench  filled  with  fine  gravel 
and  were  covered  to  a  depth  of  about  six  inches.  After 
some  months  of  operation  several  of  the  cables  came  out 
of  the  ground ;  at  first  it  was  thought  this  might  be  due 
to  ordinary  vibration,  but  when  a  close  investigation  was 
made  it  was  evident  that  no  mechanical  reason  existed. 
After  studying  the  situation  and  relaying  the  cables  at  a 
greater  depth  and  watching  carefully  their  uplift  and 
behavior,  I  came  to  the  conclusion  that  the  uplift  force 
could  be  brought  in  close  relation  to  the  time  of  operation 
of  the  generators  connected  to  them. 

If  a  generator  or  a  system  of  generators  with  these 
characteristics  are  connected  to  overhead  transmission 
lines  which  are  subjected  to  mechanical  conditions  which 
set  up  vibration  or  dancing  there  is  apt  to  result  a  tre¬ 
mendously  increased  dancing  effect,  or  it  may  work  out 
that  the  generator  action  may  act  against  the  mechanical 
action  and  the  resultant  conductor  vibration  will  be  zero. 


Iri.sh  FYee  State, 
Dublin  Ireland. 


P.  W.  SOTHMAN, 

Chief  Electrical  Engineer. 


Porto  Rico  Manager  Finds  Rate 
Discussion  V aluable 

To  the  Editor  of  the  Electrical  World: 

The  articles  on  rates  that  you  have  been  running  in 
the  Electrical  World  recently,  particularly  “Induce¬ 
ment  Rates,’’  March  2, 1929,  and  “Customer  Psychology,”^ 
April  20,  1929,  are  excellent. 

I  believe  practically  every  utility  man  will  agree  with 
the  soundness  of  Mr.  Ferguson’s  thesis,  but  the  problem 
is  how  to  put  proper  rates  into  effect  with  our  political 
friends  pulling  the  other  way.  The  answer  is  probably 
in  education  of  the  people  along  the  lines  of  Mr.  Fer¬ 
guson’s  talk. 

Has  it  ever  been  suggested  that  there  might  be  more 
uniformity  about  rate  structures  in  general?  Rates 
nowadays  are  impossible  of  comparison.  Each  company 
seems  to  be  trying  out  a  different  scheme.  I  am  par¬ 
ticularly  interested  in  this  matter  because  I  am  working 
on  a  single  residential  rate  with  inducement  features 
to  substitute  for  a  10-cent  lighting  rate  and  a  3^-cent 
domestic  energy  rate  requiring  two  meters. 

I  hope  that  you  will  be  able  to  give  us  more  and  more 
articles  on  the  management  end  of  the  utility  business. 

Frederick  Krug, 

General  Manager. 

Porto  Rico  Railway,  Light  ti  Power  Company, 

San  Juan,  P.  R. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Electric  Supply  of  Soviet  Russia. — 
G.  Dettmar. — In  an  endeavor  to  study 
the  present  electrical  conditions  in 
Soviet  Russia,  the  author  spent  five 
months  in  the  country  to  investigate 
what  progress  has  been  made  on  the 
realization  of  the  so-called  Goelro  pro¬ 
gram,  established  in  1923  by  the 
United  Social  Soviet  Republic.  Con¬ 
trary  to  previously  published  reports, 
very  little  has  been  actually  accom¬ 
plished  to  date.  It  seems  that  the  un¬ 
usual  amount  of  bureaucracy  and  red 
tape,  combined  with  a  decided  lack  of 
funds  and  properly  trained  men,  have 
greatly  retarded  the  originally  planned 
optimistic  program  of  an  electrification 
of  the  vast  area  of  European  and 
Asiatic  Russia.  The  author  gives  tabu¬ 
lations  and  short  descriptions  of  the 
existing  plants  and  those  in  actual 
process  of  erection,  mentioning  their 
size,  yearly  output,  type  of  load,  and 
other  characteristic  features.  Particu¬ 
larly  interesting  is  the  great  number 
of  peat-burning  caloric  plants  and  de¬ 
tails  as  to  the  harvesting  of  peat  and 
treating  of  peat-fired  boilers.  Not 
less  than  24  per  cent  of  all  power  gen¬ 
erated  is  obtained  from  peat,  34  per 
cent  from  naphtha,  26  per  cent  from 
coal  and  16  per  cent  is  hydro  power. 
As  an  up-to-date  report  on  actual  con¬ 
ditions  in  Russia,  obtained  from  per¬ 
sonal  observations,  this  paper  is  no 
doubt  of  great  value. — Elektrotech- 
nisebe  Zeitsebrift,  May  9  and  16,  1929. 


Transmission)  Substations 
and  Distribution 

Pozver  Exchange  Betxveen  Independ¬ 
ent  Systems.  —  F.  Grieb.  —  The  paper 
points  out  the  disadvantages  of  con¬ 
necting  two  independent  power  systems 
hy  means  of  two  synchronous  machines 
or  by  one  synchronous  and  one  asyn¬ 
chronous  machine,  on  account  of  the 
rigid  nature  of  such  a  coupling.  To 
prevent  mutual  reactions  of  load 
changes  or  frequency  variations  and  to 
allow  power  dispatch  at  any  time  in 
any  direction  a  very  elastic  coupling  is 
the  only  satisfactory  solution.  As  such, 
the  author  recommends  one  synchro¬ 
nous  and  one  asynchronous  machine,  the 
latter  connected  to  a  commutator  cas¬ 
cade  set  of  the  Scherbius  type,  A 
similar  result  can  be  obtained  by  the 
Steinmetz  type,  in  which  one  system  is 
connected  to  the  stator  and  the  other 
to  the  rotor  of  an  induction  machine, 
causing  the  rotor  to  revolve  with  a 
speed  corresponding  to  the  difference  of 
the  net  frequencies.  The  energy  neces¬ 
sary  for  the  exchange  of  power  or 
generated  as  slip  energy  is  delivered  to 
a  secondary  d.c.  machine,  connected  to 


an  induction  motor.  Examples  are 
given  for  these  two  methods  with  con¬ 
nection  diagrams  and  description  of 
the  required  electromechanical  control 
apparatus. — Bulletin  de  V  Association 
Suisse  des  Electriciens,  May  22,  1929. 

High-Conductivity  Aluminum  Alloy 
as  Transmission  Cables. — H.  Chaumat. 
— France  has  to  import  all  of  its  copper, 
and  since  the  nation  has  a  large  supply 
of  bauxite,  the  ore  for  aluminum,  the 
author  points  out  forcefully  the  national 
economy  of  using  aluminum  alloys  for 
the  many  transmission  lines  planned  in 
France.  In  particular,  attention  is 
called  to  “aldrey,”  a  new  high-conduc¬ 
tivity  aluminum  alloy,  containing  chiefly 
magnesium.  The  article  points  out  the 
various  advantages  of  this  alloy.  The 
following  comparison  is  of  interest :  A 
3-mm.  wire  of  hard  copper,  1  km.  long, 
cost  in  March,  1929,  1,050  francs;  an 
aluminum  wire  of  same  length  and  same 
conductivity — that  is,  3.85  mm. — cost  at 
the  same  time  only  487  francs. — Revue 
Generale  de  I’Electricite,  May  4,  1929. 

66,000-Volt  Atami  Power  Cable. — A 
single-core,  paper-insulated,  lead-cov¬ 
ered,  jute-served  type  of  high-voltage 
cable  designed  and  constructed  in  Japan 
by  Japanese  engineers  and  workmen 
was  fabricated  to  meet  the  severe  physi¬ 
cal  conditions  of  steep  grades.  The 
ordinary  type  of  cable,  according  to  this 
article,  would  have  been  unsuccessful  in 
performance  as  the  insulating  compound 
with  which  the  insulating  paper  is  im¬ 
pregnated  would  probably  have  been  at¬ 
tended  by  a  gradual  downflow.  Full 
information  regarding  the  design  and 
material  utilized  in  this  construction  has 
been  included,  as  have  a  few  operating 
data.  The  cable  has  been  in  operation 
since  January,  1928.  A  high-density 
paper  with  modified  oil-filled  design, 
hollow  conductor,  reinforced  lead  sheath 
and  oil  tank  of  the  reservoir  and 
pressure  type  have  been  utilized  in 
the  installation. — Far  Eastern  Reviczv 
(China),  April.  1929. 


Units,  Measurements 
and  Instruments 

The  Differential  Method  for  Measur¬ 
ing  the  Thickness  of  Hard  Cases. — 
Edward  G.  Herbert  and  Paul 
Whitaker. — The  problem  of  determin¬ 
ing  the  thickness  of  the  case  on  case- 
hardened  steel  without  cutting  or  break¬ 
ing  through  it  is  one  that  has  exercised 
many  minds  and  by  some  has  been 
deemed  insoluble.  According  to  the 
authors,  the  most  natural  way  of  ap¬ 
proaching  this  problem  is  through  the 
hardness  test,  but  any  hardness  test, 
depending  as  most  of  them  do  on  pene¬ 
tration  of  the  surface  by  an  indentor, 
merely  gives  a  false  reading  on  case- 
hardened  work,  a  reading  which  is  liable 
to  be  influenced  by  three  variables. 


_ 5^ 

namely,  the  hardness  and  the  thickness 
of  the  case  and  the  hardness  of  the  core, 
but  which  fails  to  discriminate  or  to 
determine  any  one  of  them.  The  method 
described  by  the  authors  consists  in 
making  two  different  hardness  tests,  a 
primary  test  which  measures  only  one 
variable,  the  hardness  of  the  case,  and 
a  secondary  test  which  measures  the 
combined  effect  of  two  variables,  hard¬ 
ness  and  thickness  of  case.  The  dif¬ 
ference  between  the  two  hardness  read¬ 
ings  is  a  function  of  the  second  variable, 
thickness  of  case.  The  third  variable, 
hardness  of  core,  may,  without  serious 
error,  be  treated  as  a  constant  for  any 
given  variety  of  steel.  The  two  hard¬ 
ness  tests  used  in  the  differential  method 
are  the  pendulum  time  test  and  the 
Brinell  test. — Engineering  (England) . 
May  10,  1929. 


Moto  rs  and  Control 


Motor  Drive  for  Weaving  Machines. 
— J.  Elmer. — In  all  branches  of  the 
textile  industry  the  advantages  of  indi¬ 
vidual  motor  drives  are  so  outspoken 
that  general  belt  drive,  or  even  belt 
group  drive,  is  hardly  considered  at  all 
in  modern  installations.  It  seems, 
however,  that  individual  motor  drive 
for  weaving  machines,  with  rigid 
power  transmission  between  motor  and 
weaver,  does  not  represent  ultimate 
satisfaction.  The  relatively  slow  start 
and  the  gradual  stopping  in  case  of  a 
broken  thread  are  undesirable  fea¬ 
tures.  So  the  latest  development, 
proved  to  be  very  valuable  in  several 
years  of  experimental  operation  on  a 
battery  of  400  weaving  machines,  is 
the  individual  motor  drive  with  a 
special  friction  clutch  placed  between 
motor  and  weaver.  The  clutch  can  be 
engaged  and  disengaged  either  man¬ 
ually  or  automatically  in  case  of  a 
broken  thread.  Start  and  stopping  of 
the  very  light  shuttle  is  very  quick, 
reaching  normal  speed  after  the  first 


Slotted  Brushes. — J.  Kozisek. — The 
performance  of  carbon  brushes  on  com¬ 
mutators  and  slip  rings  can  be  improved 
considerably  by  resolving  the  solid  con¬ 
tact  surface  of  each  brush  into  several 
smaller  surfaces.  This  can  be  done  by 
simply  sawing  slots  into  the  brush  in 
both  directions  (crosswise).  While  the 
exact  reason  for  the  undeniable  benefit 
of  this  slotting  is  not  known,  it  seems 
that  the  gases  produced  by  small  sparks 
under  the  brush  can  escape  freely  with¬ 
out  tendency  to  lift  the  brush,  and  that 
small  particles  of  carbon  or  copper 
lodge  themselves  in  the  slot  crevices.  To 
insure  permanent  benefit,  such  brush 
slots  must  be  cleaned  out  occasionally. 
Test  records  are  given  of  comparative 
runs  made  on  four  differently  slotted 
brushes  on  collector  rings  running  at 
high  speed. — Siemens  Zeitschrift,  April. 
1929. 
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throw.  A  detailed  description  of  the 
mechanical  construction  is  given  in  the 
paper.  A  specially  built,  ball-bearing, 
three-phase  motor  with  hard-soldered 
winding  was  found  best  suited  for  the 
purposes. — Brown,  Boveri  Mitteilun- 
gen,  May,  1929. 

Heat  Applications 
and  Material  Handling 

Electrically  Heated  Hotbeds. — Al¬ 
fred  Ek STROM. — A  recent  development 
in  Swedish  and  Norwegian  practices 
has  led  to  the  construction  and  use  of 
hotbeds,  in  which  the  soil  is  heated  by 
means  of  resistant  wires  laid  in  the  bed. 
The  wires  are  heated  by  very  low- 
voltage,  electric  power.  Refinements 
on  this  original  arrangement  de¬ 
veloped  special  cables  consisting  of  a 
resistance  wire  insulated  with  asbestos 
and  an  impregnated  paper  ribbon  sur¬ 
rounded  by  an  airtight  lead  covering. 
This  cable  is  covered  with  a  composi¬ 
tion  to  prevent  damage  from  acid  in 
the  soil  and  from  the  stray  direct  cur¬ 
rent.  For  this  latter  development  127 
to  220  volts  may  be  used.  The  details 
of  the  arrangement  used  and  an  indi¬ 
cation  of  the  results  which  have  been 
obtained,  as  well  as  the  energy  require¬ 
ments  and  economies  involved,  have 
been  included  in  this  discussion.  It  is 
stated  that  at  present  several  hundred 
gardeners  are  using  electric  hotbeds 
with  a  total  area  of  about  25,000  sq.yd. 
and  a  total  load  of  about  3,000  kw.  in 
Sweden. — Electrical  Review  (England), 
May  24,  1929. 

A  Large  Transporter  Crane. — An 
outdoor  conveyor  type  of  crane  of  un¬ 
usual  design  and  size  has  been  in¬ 
stalled  on  the  property  of  a  Swiss  in¬ 
dustrial  plant  for  the  economical  han¬ 
dling  of  process  materials.  This  crane 
is  electrically  operated  by  three-phase, 
500-volt,  50-cycle  energy  through  a 
flexible  arrangement  which  facilitates 
crane  operation. — Electrical  Review 
i England),  May  24,  1929. 

Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Continuous  Galvanic  Plating. — J.  W. 
V\"oLF. — Many  small  products  of  modern 
industries  call  for  plating,  either  as  a 
rust  protection  or  to  improve  their  ap¬ 
pearance.  Certain  products  being  manu¬ 
factured  in  large  lots,  it  was  desirable 
to  build  a  mechanical  equipment  which 
could  do  the  plating  automatically.  After 
preliminary  grinding  and  polishing,  the 
pieces  are  attached  to  a  traveling  end¬ 
less  chain,  which  carries  them  through 
a  pickling  bath,  a  washing  solution,  then 
through  a  circular  plating  bath,  and 
finally  through  a  second  washing  and 
drying  section.  As  an  example  of  the 
economic  use  of  such  an  automatic  plat¬ 
ing  equipment,  the  author  cites  a  bicycle 
factory  in  which  one  such  machine  takes 
care  of  the  nickel-plating  for  parts  of 
500  bicycles  per  eight-hour  shift. — 
Zeitschrijt  des  Vereines  Deutscher  In^ 
genieure.  May  4,  1929. 


Primary  Cells. — L.  Jumau. — Every 
year  this  magazine  presents  to  its  read¬ 
ers  a  most  elaborate  descriptive  list  of 
French  patents  issued  during  the  past 
year  for  primary  cells  of  the  wet  and 
dry  type.  The  list  is  divided  into  three 
main  chapters :  ( 1 )  Cells  of  the  wet 
and  dry  Leclanche  type;  (2)  cells  with 
air  depolarizer,  and  (3)  odd  construc¬ 
tions.  The  present  large  demand  for 
dry  cells  for  flash  lamps,  ignition  and 
radio  purposes  should  make  this  annual 
paper  of  great  value  to  American  manu¬ 
facturers,  as  it  gives  a  wealth  of  de¬ 
tailed  and  constructive  information. — 
Revue  Generale  de  I’Electricite,  April 
27,  May  4  and  11,  1929. 


Illumination 

Illumination  vs.  Work  Efficiency. — 
M.  CoHU. — The  tests  reported  in  this 
paper  show  the  influence  of  light  in¬ 
tensity  upon  the  ability  of  workmen  to 
see  distinctly  and  to  perceive  quickly. 
By  illuminating  the  test  room  with  in¬ 
candescent  lamps  of  between  10  and 
1,000  watts  a  general  light  intensity 
of  between  0.7  and  140  lux  was  ob¬ 
tained.  It  was  found  that  with  increas¬ 
ing  illumination  the  amount  and  the 
quality  of  work  rises  at  first  very 
rapidly,  but  that  beyond  about  25  lux 
the  efficiency  curve  becomes  practically 
horizontal,  indicating  that  further  in¬ 
crease  in  lighting  has  no  value. — 
Revue  Generale  de  I’Electricite,  May 
18,  1929. 


Traction 

Automatic  Substation  for  Railroad. — 
J.  Dardenne. — ^The  French  Midi  rail¬ 
way  installed  at  the  end  of  one  of  its 
electrified  branch  lines,  in  an  otherwise 
fully  attended  generating  station,  two 
750-kw.  rotary  converters  with  fully 
automatic  control,  the  object  being  to 
study  at  close  range  the  performance  of 
such  equipment  for  a  possible  later  use 
of  similar  apparatus  along  the  road. 
The  rotaries  furnish  each  750  kw.  con¬ 
tinuously,  1,125  kw.  for  two  hours  or 
2,225  for  five  minutes  at  1,575  volts  d.c., 
being  supplied  from  10,500  volts,  50 
cycles,  three  phase.  A  time  switch 
starts,  synchronizes  and  stops  the  two 
sets  at  definite,  predetermined  hours, 
but  a  by-pass  control  switch  allows  also 
starting  at  any  desired  time.  If  over¬ 
load  or  a  “short”  on  the  line  trips  a 
feeder  breaker,  an  automatic  testing  de¬ 
vice  attempts  to  reclose  it  again  several 
times  before  it  remains  definitely  open. 
A  complete  wiring  diagram  is  given  of 
the  somewhat  unusual  equipment. — 
Rei'ue  Generale  de  I’Electricite,  April 
20,  1929. 

Substation  of  the  Paris-Vierzon 
Raihvay. — L.  Vellard.  —  Along  this 
electrified  road  are  placed,  on  an  aver¬ 
age  of  12-mile  intervals,  eleven  sub¬ 
stations,  which  change  the  three-phase 
supply  to  1,500  volts  d.c.  The  nearest 
two  stations  connect  with  the  metro¬ 
politan  network  of  Paris,  receiving 
13,200  volts  by  underground  cable, 
while  the  nine  others  are  fed  from  the 
90-kv.  Paris-Orleans  transmission  line. 


Depending  upon  the  local  road  demand, 
each  of  these  substations  has  two  or 
three  2,000-kw.  rotaries,  with  the 
necessary  self-cooled  transformer 
equipment.  Since  some  of  the  stations 
are  also  supplying  local  power  and 
light  demand,  additional  sets  of  motor- 
generators  or  mercury-arc  rectifiers 
for  lower  d.c.  voltage  are  installed  in 
some  of  them.  The  total  output  of 
these  eleven  stations  is  54,000  kw.  for 
traction  purposes.  Substations  No.  3 
to  No.  11  are  all  of  the  outdoor  type, 
while  the  first  two  plants  near  Paris 
have  all  parts  housed  in  buildings. 
Descriptions  are  given  of  some  of 
these  typical  installations. — Revue  Ge¬ 
nerate  de  VElectricite,  May  11,  1929. 


Telephony,  Telegraphy,  Radio 
and  Signals 

The  New  Interurban  Telephone 
Central  in  Berlin. — O.  Kuhn. — For 
long-distance  calls  from,  to  and 
through  Berlin,  a  new  exchange  build¬ 
ing  was  opened  on  May  18,  a  detailed 
description  of  which  is^  given  in  this 
paper.  Into  the  exchange  lead  38 
cables  with  about  10,000  double  lines 
and  50  overhead  lines.  There  are  200 
male  and  1,470  female  operators,  han¬ 
dling  .per  day  30,000  incoming,  23,000 
leaving  and  3,500  throughgoing  mes¬ 
sages,  as  well  as  3,000  informations. 
Operating  power  is  obtained  from  two 
40O-hp.  steam-turbine-driven,  three- 
phase  generators,  and  in  an  emergency 
from  the  Berlin  city  supply.  A  200- 
hp.  air  compressor  serves  the  pneumatic 
mail-carrying  system  within  the  build¬ 
ing.  Numerous  storage  batteries,  motor- 
generators  and  one  mercury-arc  recti¬ 
fier  furnish  the  large  demand  for 
direct  current  of  various  voltages. — 
Zeitschrift  des  Vereines  Deutscher 
Ingenieure,  May  25,  1929. 


Miscellaneous 

X-Ray  Technique. — Theoretical  and 
practical  investigations  concerning  ap¬ 
plications  of  X-rays  in  industry  are 
covered  in  a  symposium  of  six  major 
papers  and  numerous  notes.  In  two 
articles  the  present  status  of  inspecting 
the  internal  structure  of  metal  and  alloy 
pieces  is  given.  Expectations  were  for¬ 
merly  rather  optimistic  and  have  hitherto 
not  been  fulfilled  to  such  an  extent  as 
may  have  been  desirable.  With  most 
up-to-date  equipment  steel  of  only  li 
thickness  requires  nearly  30  minute.s 
exposure,  and  the  result  suffers  much  by 
fogging  due  to  secondary  rays.  Much 
wider  application  may  be  expected  from 
investigations  of  the  crystalline  struc¬ 
ture  of  metals  by  the  use  of  X-ray  inter¬ 
ference  pictures  or  so-called  Laue  dia¬ 
grams.  Much  valuable  information  is 
given  in  a  paper  on  X-ray  equipments 
for  routine  factory  use,  built  to  with¬ 
stand  daily  operation  and  semi-skilled 
attendance.  In  a  theoretical  paper  the 
efficiency  of  X-ray  output  is  compute<l 
and  the  most  suitable  apparatus  for  a 
maximum  output  explained.  —  Elektro- 
technik  und  Maschinenbau,  April  21, 
1929. 
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News  of  the  Industry 


•  Proclaims  Six-State  Pact 

President  Hoozrer  Puts  Long-Deferred 
Treaty  on  Colorado  River  Into  Effect, 
Expressing  Hope  that  Arizona  Will 
Yet  Ratify 

INFORMED  by  the  Attorney-General 
that  Utah's  ratification  of  the  Colo¬ 
rado  River  treaty  entered  into  at  Santa 
Fe,  N.  M„  six  years  ago  is  valid, 
President  Hoover  has  declared  it  in 
effect,  his  signature  being  affixed  to  the 
formal  proclamation  on  Tuesday,  June 
25.  Congress  in  the  Boulder  Dam  act, 
passed  last  December,  made  the  treaty 
effective  as  soon  as  six  states  should 
ratify  it.  Utah  and  Arizona  were  at 
that  time  non-signatories.  Now  only 
Arizona  of  the  seven  Colorado  Basin 
states  —  Wyoming,  Colorado,  New 
Mexico,  California  and  Nevada  being 
the  others — remains  in  opposition  to  the 
.agreement. 

In  a  statement  issued  by  President 
Hoover  he  voiced  the  hope  that  Arizona 
and  California  “may  compose  their 
mutual  problems  which  have  hitherto 
prevented  Arizona  from  joining  in  the 
compact.”  Characterizing  the  treaty  as 
the  “most  important  action  ever  taken 
in  that  fashion  under  the  Constitution,” 
the  President  added  that  “with  Arizona 
in,  the  whole  basin  will  have  settled  the 
major  question  of  water  rights  for  all 
time.” 


Guarantee  Power  Market 
for  Boulder  Dam 

Los  Angeles  Bureau  and  Three  Big 
Central-Station  Companies  Promise 
to  Buy  Maximum  Output — Commis¬ 
sioner  Mead  Predicts  Work  Will 
Start  in  Ten  Months 

PURCHASE  of  the  maximum  power 
to  be  developed  by  Boulder  Dam 
was  guaranteed  by  representatives  of 
the  Los  Angeles  Bureau  of  Power  and 
Water,  the  Southern  California  Edison 
Company,  the  Los  Angeles  Gas  &  Elec¬ 
tric  Corjxjration  and  the  Southern 
Sierras  Power  Company  in  conferences 
with  Dr.  Elwood  Mead,  United  States 
Commissioner  of  Reclamation,  at  Los 
.■\ngeles  on  June  25  and  26.  Although 
details  of  the  meetings  of  the  officials 
were  not  disclosed,  it  was  learned  that 
the  applicants  for  power  contracts  are 
dividetl  in  their  opinions  on  the  “falling 
water”  policy  of  the  government.  The 
Southern  California  Edison  Company, 
it  was  said,  favored  construction  by 
the  purchasers  of  a  hydro-electric 
plant,  while  the  Bureau  of  Water  and 
Power  preferred  that  the  government 
should  build  and  operate  the  generating 
system. 


A  statement  issued  by  George  C. 
Ward,  executive  vice-president  of  the 
Edison  company,  said  that  his  company, 
“either  in  conjunction  with  other 
agencies  or  by  itself,  will  agree  to 
utilize  all  the  power  of  the  falling 
water  at  Boulder  Dam  and  to  pay 
therefor  the  maximum  price  that  can 
be  paid  without  financial  loss.”  Los 
Angeles,  Gas  &  Electric  officials  said 
that  their  company  was  willing  to 
participate  in  the  distribution  of  power 
from  the  river.  Southern  Sierras 
Power  Company  representatives  stated 
that  their  company  was  ready  to  take 
power  up  to  the  full  capacity  of  their 
lines  at  the  maximum  price  at  which 


their  own  company  could  generate 
power  at  their  own  plant. 

Officials  of  the  State  of  Nevada  met 
with  Dr.  Mead  in  an  attempt  to  work 
out  a  plan  for  distribution  of  some 
water  in  Nevada.  Commenting  on  the 
co-operative  attitude  with  which  the 
power  companies  have  met  this  issue, 
Dr.  Mead  predicted  that  “under  favor¬ 
able  conditions  construction  will  begin 
in  ten  months.” 

Delegates  from  Colorado,  Wyoming, 
New  Mexico  and  Utah,  the  four  upper 
basin  states  of  the  Colorado  River, 
will  meet  in  Denver  in  September  to 
allot  their  share — 7,500,000  acre-feet — 
of  the  Colorado  River  water. 


Institute  Assembles  at  Swampscott 

Summer  Meeting  of  A.I.E.E.  Combines  Technical  Study,  Entertain¬ 
ment  and  Exploration  in  Pitting  Proportions — Two 
Medals  Go  to  English  Engineer 


COMBINING  happily  business  with 
recreation,  the  midsummer  con¬ 
vention  of  the  American  Institute  of 
Electrical  Engineers,  held  at  Swamp¬ 
scott,  ^lass.,  from  Monday  to  Friday  of 
this  week,  scored  a  complete  success. 
Monday  was  given  over  to  registration, 
conferences  and  branch  delegates’  meet¬ 
ings,  and  Wednesday  morning  to  com- 
mitee  reports,  of  which  eighteen  were 
presented  in  two  parallel  sessions. 
Thursday  was  “a  day  off,”  the  whole 
day  being  taken  up  by  a  trip  to  Rye 
Beach,  Me.,  during  wdiich  acquaintance¬ 
ship  w’as  fostered  and  rest  and  amuse¬ 
ment  w’ere  enjoyed.  The  only  afternoon 
technical  session  was  on  Wednesday. 
Others  were  held  on  Tuesday  and  Fri¬ 
day  mornings,  the  afternoons  of  these 
days  being  devoted  to  the  lighter  side  of 
the  gathering.  Historic  towms,  industrial 
establishments,  scenic  beauties  and  the 
seashore  w^ere  visited  by  the  delegates 
and  their  friends  in  great  numbers. 

Seven  hundred  and  fifty  persons 
registered  in  the  opening  days.  Presi¬ 
dent  R.  F.  Schuchardt’s  address  on 
“The  Engineer,  Practical  Idealist,” 
elicited  a  hearty  response  from  the 
practical  idealists  to  whom  he  spoke. 
Prof.  Harlowe  Shapley  of  Harvard  de¬ 
livered  a  popular  lecture  on  Tuesday 
evening  on  astronomy,  in  which  he  dis¬ 
cussed  problems  of  spatial  measurement 
and  illustrated  galactic  formations  many 
light-years  distant.  It  drew  a  good  at¬ 
tendance  of  both  engineers  and  laymen. 

In  the  course  of  Tuesday’s  proceed¬ 
ings  President  Schuchardt  presented  the 
national  prizes  for  papers  by  Institute 
members.  That  for  the  best  paper  on 
engineering  practice  w'ent  to  Philip 
Sporn  for  his  treatise  on  “Rationaliza¬ 
tion  of  System  Voltage  and  Insulation,” 


and  that  for  the  best  paper  on  scientific 
investigation  to  Dr.  Joseph  Slepian  for 
his  paper  on  “Extinguishing  Alternat¬ 
ing-Current  Arcs.” 

At  the  Wednesday  evening  banquet 
the  leading  event  was  the  presentation 
of  the  Lamme  medal  and  the  John  Scott 
medal  to  Allan  Bertram  Field  of  Man¬ 
chester,  England.  President  Schuchardt, 
Prof.  C.  F.  Scott  of  Yale,  B.  A.  Beh- 
rend  of  Boston,  Secretary  F.  L. 
Hutchinson,  Dr.  Elihu  Thomson, 
Charles  L.  Edgar,  Ambrose  Swasey  and 
the  recipient  of  the  double  honor  spoke, 
paying  tribute  to  the  late  B.  G.  Lamme, 
outstanding  electrical  engineer,  and  re¬ 
viewing  jointly  some  of  the  scientific 
achievements  that  have  made  the  elec¬ 
trical  development  of  today  possible. 

Two  especially  noteworthy  technical 
items  were  the  symposium  on  “Syn¬ 
chronized  at  the  Load,”  and  C.  F. 
Hirshfeld’s  paper  on  “Rehabilitation  and 
Rebuilding  of  Steam  Power  Plants” — 
both  being  presented  on  Tuesday  morn¬ 
ing,  when  a  parallel  session  was  devoted 
to  electric  transportation  subjects. 
Wednesday  afternoon  miscellaneous 
topics,  including  communication,  were 
dealt  with.  All  these  sessions,  as  well 
as  those  of  Friday — including  a  sym¬ 
posium  on  shielding  and  papers  on  elec¬ 
trical  machinery — and  the  presentation 
of  the  medals,  will  be  reported  more 
fully  in  next  week’s  issue. 

New  Officers  Announced 

Announcement  was  made  at  the  con¬ 
vention  that,  as  the  result  of  the  mail 
ballot  and  as  already  printed,  Harold  B. 
Smith,  professor  of  electrical  engineer¬ 
ing  at  Worcester  Polytechnic  Institute, 
was  elected  president  for  the  year  be¬ 
ginning  August  1.  The  new  vice- 
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presidents  are :  E.  C.  Stone,  Pittsburgh ; 
W.  S.  Rodman,  Charlottesville,  Va. ; 
Herbert  S.  Evans,  Boulder,  Colo.;  C. 
E.  Fleager,  San  Francisco,  and  C.  E. 
Sisson,  Toronto.  New  directors:  J.  E. 
Kearns,  Chicago;  W.  S,  Lee,  Char¬ 
lotte,  N.  C.,  and  C.  E.  Stephens,  New 
York.  Other  vice-presidents  and  direc¬ 
tors  hold  over. 


Institute  Elects  Three  New 
Honorary  Members 

Three  distinguished  American  engi¬ 
neers  were  elected  honorary  members 
of  the  American  Institute  of  Electrical 
Engineers  at  a  meeting  of  its  board  of 


By  means  of  talking  motion  pic¬ 
tures  “high  lights”  of  the  N.E.L.A. 
national  convention  at  Atlantic  City 
were  brought  to  the  585  members  of 
the  Pacific  Coast  Electrical  Associa¬ 
tion  who  met  at  Del  Monte,  Calif.,  June 
19-22  for  the  thirteenth  annual  conven¬ 
tion  of  that  body.  In  this  manner 
President-Elect  M.  S.  Sloan  of  the  na¬ 
tional  association,  who  was  unable  to 
attend  the  convention  in  person,  deliv¬ 
ered  a  message  to  the  West  Coast  as¬ 
sociation.  Likewise  Thomas  A.  Edison 
was  heard  speaking  from  his  home.  Sir 
Ernest  Benn  spoke  from  London  on 
the  superiority  of  private  enterprise, 
and  Dr.  Irving  Langmuir  of  the  Gen¬ 
eral  Electric  Company  delivered  a 
lecture  on  atomic  hydrogen. 

President  Sloan  emphasized  the  ne¬ 
cessity  of  central-station  companies 
concentrating  on  the  domestic  market, 
pointing  out  that  commercial  men  have 
not  fully  “sold”  the  American  home 
on  the  benefits  of  electricity.  Rate 
structures  are  not  yet  right  and  a  real 
inducement  rate  is  needed,  he  declared. 

Vice-President  J.  F .  Owens,  who 
attended  the  convention  in  person, 
made  an  excellent  address  at  the  open¬ 
ing  session  on  the  theme  of  human 
values  in  business.  He  pointed  out 
that  great  energy  has  been  given  to  the 
material  aspects  of  the  light  and  power 
business  in  the  past  and  that  now  the 
industry  must  devote  its  attention  to  its 
human  aspects. 

In  his  presidential  address  P.  M. 
Downing  stressed  the  necessity  for 
greater  efficiency  in  all  departments  in 
order  that  rates  may  still  further  be 
reduced  and  electric  service  may  be¬ 
come  more  widely  and  extensively  used. 

At  the  one  meeting  of  the  Commer¬ 
cial  Section  Chairman  J.  F.  Pollard 
gave  a  resume  of  notable  accomplish¬ 
ments  by  the  section  in  the  past  year. 
They  include  a  handbook  for  agricul¬ 
tural  power  salesmen  which  will  be 
distributed  throughout  the  country. 
The  commercial  organization  of  the 


directors  held  June  25  during  the  an¬ 
nual  summer  convention  of  the  Insti¬ 
tute  in  Swampscott,  Mass.  The  men 
thus  honored  were  President  Herbert 
Hoover,  Charles  F.  Scott,  head  of  the 
electrical  engineering  department  of 
Yale  University  and  past-president  of 
the  Institute,  and  the  late  Charles  F. 
Brush,  engineer,  scientist  and  recipient 
of  the  Edison  medal,  whose  death 
occurred  as  he  was  being  balloted  upon. 

Five  other  Americans  and  three 
representatives  of  foreign  countries  had 
previously  been  elected  as  honorary 
members  of  the  Institute.  The  Amer¬ 
icans  are  John  J.  Carty,  Thomas  A. 
Edison,  Michael  1.  Pupin,  Ambrose 
Swasey  and  Elihu  Thomson. 


Central  Arizona  Light  &  Power  Com¬ 
pany  and  a  group  plan  for  selling  three 
major  appliances — range,  water  heater 
and  refrigerator — were  described  by 
A.  F.  Moriarty. 

A  talk  on  the  purpose  of  and  plans 
for  “Light’s  Golden  Jubilee”  was  made 
by  H.  M.  Crawford.  In  an  address 
on  “Psychological  Merchandising”  A. 
Edwin  Fein  said  that  electrical  mer¬ 
chandising  managers  should  take  ad¬ 
vantage  of  the  fact  that  health  and 
food  preservation  are  foremost  in  the 
public  mind  to  push  the  sale  of  elec¬ 
tric  ranges  and  refrigerators.  Results 
of  a  careful  study  of  Diesel  engine 
operating  costs  and  competition  with 
central-station  service  were  presented 
by  W.  K.  Chawner. 

Chairman  N.  B.  Hinson  of  the  Engi¬ 
neering  Section  reported  at  length  on 
its  accomplishments.  Two  valuable 
papers,  one  on  improvements  in  dis¬ 
tribution  practice  by  D.  K.  Blake  and 
one  on  metal-clad  switch  gear  by  A.  W. 
Copley,  filled  out  an  afternoon  session. 

Addresses  and  special  features  were 
included  in  general  sessions  Thursday, 
Friday  and  Saturday.  Several  skits  and 
playlets  held  the  attention  of  the 
audience. 

At  the  concluding  general  meeting 
Saturday  morning  Paul  S.  Clapp,  man¬ 
aging  director  N.E.L.A.,  declared  that 
the  industry  is  making  real  progress 
toward  complete  electrification  of 
America.  Interconnection  has  made 
possible  an  ample  supply  of  low-priced 
dependable  power  for  industry,  but 
there  is  a  need  for  more  aggressive 
large-scale  business  development,  he 
asserted. 

“Light”  found  its  way  into  three 
features  of  the  general  sessions,  and 
throughout  the  convention  light  and 
lighting  effects  played  a  dominant  role. 
A  novel  and  spectacular  effect  was 
produced  when  the  beautiful  Del  Monte 
Hotel  grounds  were  lighted  for  the  first 
time  on  the  evening  of  the  opening  day 
by  a  radio  beam  from  a  flying  airplane. 


Officers  elected  for  the  ensuing  year 
were;  President,  E.  B.  Criddle,  South¬ 
ern  Sierras  Power  Company;  first 
vice-president,  A.  M.  Frost,  San 
Joaquin  Light  &  Power  Corporation; 
second  vice-president,  A.  B.  Day,  Los 
Angeles  Gas  &  Electric  Corporation. 
The  convention  next  year  is  to  be  held 
jointly  with  the  national  convention, 
which  is  expected  to  meet  in  San  Fran¬ 
cisco  in  June. 


Screen  and  Platform  Speeches 
Interest  Northwest  Men 

Talking  motion  pictures  introducing 
Thomas  A.  Edison,  Sir  Ernest  Benn 
and  President-elect  M.  S.  Sloan  of  the 
N.E.L.A.  were  a  feature  of  the  twenty- 
second  annual  convention  of  the 
Northwest  Electric  Light  &  Power 
Association,  which  met  at  Seattle  on 
Wednesday  to  Friday  of  this  week,  the 
last  session  being  held  on  an  excursion 
steamboat  en  route  to  V’ictoria,  British 
Columbia.  Besides  the  Accounting, 
Commercial,  Public  Relations  and  En¬ 
gineering  Section  reports,  presented  by 
the  respective  chairmen,  the  program 
included  addresses  by  A.  W.  Leonard, 
Franklin  T.  Griffith,  President  R.  M. 
Boykin,  John  B.  Fisken,  W.  H.  McGrath 
and  other  well-known  Northwest  elec¬ 
trical  men. 

Dr.  Henry  A.  Burd,  College  of  Busi¬ 
ness  Administration,  University  of 
Washington ;  Prof.  Karl  E.  Lieb  of 
the  same  university  and  George  E.  Erb, 
former  chairman  Idaho  Public  Utilities 
Commission,  were  the  outsiders  sched¬ 
uled  to  address  the  meeting,  and  Vice- 
President  J.  F.  Owens  of  the  national 
body  was  also  to  speak.  A  fuller 
report  will  appear  in  a  later  issue  of 
the  Electrical  World. 


Eighty-eight  Attend  W.L.I. 
Illumination  Conference 

With  a  registration  of  88,  the  first 
annual  illumination  conference  of  the 
Westinghouse  Lighting  Institute,  held 
in  its  commodious  quarters  in  the  Grand 
Central  Palace,  New  York,  on  Monday, 
Tuesday  and  Wednesday  of  this  week, 
scored  a  complete  success.  The  pro¬ 
gram  as  printed  in  the  Electrical 
World  of  last  week  (page  1302)  was 
faithfully  carried  out,  special  emphasis 
being  placed  on  decorative  and  spectacu¬ 
lar  lighting  in  connection  with  “Light’s 
Golden  Jubilee.” 

A  particularly  valuable  address  was 
given  on  Wednesday  by  LeRoy  Kern, 
technical  secretary  of  the  American  In¬ 
stitute  of  Architects.  Mr.  Kern’s  sub¬ 
ject  was  “How  the  Central  Station  Can 
Help  the  Architect.”  He  told  why  and 
how  the  lighting  engineer  and  the  archi¬ 
tect  should  get  into  closer  contact  and 
touched  on  the  advantages  that  would 
follow  a  clearer  understanding  on  the 
part  of  each  concerning  the  other’s  mo¬ 
tives  and  methods  and  the  need  for  a 
common  language  in  the  interchange  of 
their  ideas. 


“Movietones”  at  Pacific  Coast  Convention 

Edison,  Benn,  Irving  Langmuir  and  President-Elect  Sloan  Make 
Their  Bow  on  the  Screen — Other  Addresses  and 
Features  Mark  Successful  Meeting 
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Canada’s  Future  Built  on 
Her  Hydro  Wealth 

Delegates  to  Electrical  Association, 
Meeting  in  New  Brunswick,  Cheer 
This  Declaration — Matters  of  Inter¬ 
est  Fill  Three-Day  Convention 

ATTERS  of  no  little  importance 
to  the  electrical  industry  of  Canada 
were  discussed  at  the  annual  convention 
of  the  Canadian  Electrical  Association, 
held  at  St.  Andrews-by-the-Sea,  New 
Brunswick,  from  June  19  to  21  inclu¬ 
sive,  with  an  attendance  of  approxi¬ 
mately  250  delegates.  This  was  the  first 
time  the  convention  had  ever  been  held 
in  the  Maritime  Provinces.  Business 
and  social  pursuits  were  mingled  in  a 
highly  successful  way. 

The  chairman  of  the  Public  Relations 
Section,  R.  H.  Mather,  reported  that 
the  work  in  the  relations  with  govern¬ 
ment  regulatory  bodies  had  been  of  great 
interest,  mainly  through  efforts  from 
certain  quarters  to  have  the  regulations 
of  the  Dominion  Board  of  Railway 
Commissioners  with  regard  to  crossings 
amended  in  connection  with  liability  for 
damages  and  to  define  the  spacing  of 
conductors  erected  in  a  horizontal  plane. 
In  Quebec  the  drawing  up  of  a  standard 
form  of  contract  for  domestic  service 
had  been  the  outstanding  question  dur¬ 
ing  the  year. 

in  the  course  of  an  address  delivered 
at  a  batKiuet  on  the  evening  of  the  open¬ 
ing  day,  J.  B.  M.  Baxter,  Premier  of 
New  Brunswick,  observed  that  the  fruit 
of  having  Grand  Falls  developed  by 
private  interests  was  already  seen.  The 
l^'raser  companies  had  enlarged  their 
facilities.  There  was  in  course  of  con¬ 
struction  at  Dalhousie  a  paper  mill 
which  would  employ  a  thousand  men 
the  year  round,  and  other  large  develop¬ 
ments  were  also  under  way. 

On  the  second  day  there  was  a  discus¬ 
sion  on  the  Canadian  Electrical  Code. 
\V.  P.  Dobson,  chairman  of  the  commit¬ 
tee  of  the  Canadian  Standards  Associa¬ 
tion  dealing  with  a  cede  for  Canada, 
said  that  the  rules  for  inside  installa¬ 
tions  had  been  adopted  as  a  standard 
and  were  now  in  force  in  several 
of  the  provinces.  The  question  of 
grounding  presented  a  real  difficulty, 
especially  as  it  was  not  yet  known 
what  efficient  grounding  really  was. 
G.  E.  Templeman,  chairman  of  the 
overhead  and  underground  systems  com¬ 
mittee,  said  his  committee  was  still  pro¬ 
curing  information  on  the  use  of  the 
common-neutral  systems  for  grounding 
and  hoped  to  have  enough  data  to  report 
soon.  E.  V.  Caton  said  that  the  four- 
wire  grounding  system  was  in  use  in 
Wh'nnipeg  and  no  trouble  with  it  had 
been  reported. 

.An  expression  by  C.  H.  Caban,  mem¬ 
ber  of  Parliament  for  Montreal,  of 
his  belief  that  as  England  was  sav'ed 
from  economic  destruction  after  the 
Napoleonic  wars  by  the  intrtxluction  of 
steam,  so  Canada  was  bound  to  take  the 
lead  in  the  industrial  world  in  the  com¬ 
ing  years  by  reason  of  her  great  wealth 
in  hydro-eiectric  power,  was  greeted 
with  much  applause. 


Officers  elected  for  the  ensuing  year 
are  as  follows:  President,  P.  S.  Gregory 
of  the  Shawinigan  Water  &  Power 
Company;  vice-presidents,  G.  R.  Atchi¬ 
son  of  the  Southern  Canada  Power 
Company,  G.  S.  Parker  of  the  Gatineau 
Electric  Light  Company  and  Alex  D. 
Robb  of  the  Canadian  Niagara  Power 
Company;  treasurer,  C.  W.  Hemming; 
secretary,  H.  M.  Lyster.  All  were  re¬ 
elected  except  Mr.  Robb. 


Purchases  and  Mergers 

The  Maryland  East  Coast  Utilities, 
Inc.,  has  asked  the  Maryland  Public 
Service  Commission  for  leave  to  acquire 
the  Millington  Light  &  Power  Company, 
the  Cecilton  Electric  Light  &  Power 
Company,  the  Love  Point  Light  & 
Power  Company  and  the  Trappe  Elec¬ 
tric  Light  Company. 


The  original  glass-blowing  house 
from  Edison’s  laboratory  at  Menlo 
Park.  N.  J.,  one  of  the  authentic  relics 
of  the  early  days  of  the  electrical  in¬ 
dustry,  was  presented  to  Henry  Ford 
last  Saturday  morning.  -.This  one-and- 
a-half-.story  frame  building,  in  which 
the  Edison  electric  lamp  was  first  pro¬ 
duced,  was  given  by  the  General  0ec- 
tric  Company,  in  whose  possession  it 
had  been  for  some  time,  to  Mr.  Ford 
for  inclusion  in  the  Edison  Institute  at 
Dearborn,  Mich. 

Presentation  ceremonies  took  place  on 
a  grassy  plot  at  “Mazdabrook,”  a  Gen¬ 
eral  Electric  employees’  recreation  cen¬ 
ter  in  Parsippany,  N.  J.  George  C.  Os¬ 
born,  of  the  Harrison  Lamp  Works  of 
the  General  Electric  Company,  officiated 
at  the  ceremonies  and  introduced  to  the 
several  hundred  guests  W.  S.  Barstow, 
who  as  president  of  the  Edison  Pioneers 
paid  his  tribute  to  Mr.  Edison  and  pre¬ 
sented  in  turn  John  W.  Lieb,  the  chair¬ 
man  of  the  Pioneers’  national  com¬ 
mittee  formed  to  sponsor  “Light’s 
Golden  Jubilee.” 

Formally  to  transfer  the  building  to 


The  city  of  Danville,  Va.,  has  had  an¬ 
other  cash  offer  for  its  public  utilities, 
P.  J.  Mink  &  Company  of  New  York  ask¬ 
ing  Mayor  Harry  Wooding,  in  a  letter, 
if  it  would  consider  $4,000,000  cash. 

Transfer  of  a  number  of  small  electric 
distribution  lines  and  systems  in  Spartan¬ 
burg  County,  S.  C.,  to  the  Southern  Public 
Utilities  Company  by  the  Wateree  Power 
Company  has  been  recorded  at  Spartanburg. 

The  Union  City  (Ind.)  Electric  Com¬ 
pany  has  been  sold  by  the  National  Electric 
Power  Company  to  the  Midland  Utilities 
Investment  Company.  The  company  last 
named  has  sold  to  the  Ohio  Electric  Power 
Company  the  Rockford  (Ohio)  Light  & 
Power  Company.  All  are  Insull  concerns. 

The  Nebraska  Electric  Power  Company 
has  been  merged  with  the  Western  Public 
Service  Company  and  with  the  completion 
of  a  new  tie-up  will  serve  a  very  large  sec¬ 
tion  of  western  Nebraska.  Both  compa¬ 
nies  have  been  Eastern  Texas  Electric 
Company  (Delaware)  subsidiaries  with 
offices  at  Scottsbluff,  Neb.,  and  under  Stone 
&  Webster  management. 


Mr.  Ford,  Mr.  Osborn  handed  him  th^ 
old  brass  key  to  the  door,  and  Mr,  Fore 
then  presented  it  to  Mr.  Edison,  who 
accepted  it  as  a  memento  of  the  oc¬ 
casion.  The  first  board  to  be  removed 
was  then  taken  down  by  the  two  friends 
and  marked  by  both  for  shipment  to 
Dearborn. 

It  was  a  great  day  for  electrical  his¬ 
tory.  Motion-picture  cameras  ground, 
shutters  of  news  cameras  snapped  and 
reporters  buzzed  around.  Everything 
was  arranged  for  the  recording  and  pic¬ 
turing — even  to  the  making  of  a  wax 
impression  of  the  inventor’s  hand. 
Patient,  but  a  little  tired,  the  chief  ac¬ 
tors  did  their  part.  During  a  lull  in  the 
program  the  white-haired  inventor  en¬ 
tered  the  low-roofed,  glass-sided  outer 
room  and  was  seen  to  regard  intently 
the  features  of  those  pictured  in  a  half¬ 
century-old  photograph  on  the  wall. 
The  group  examined,  he  lifted  his 
shoulders  a  bit  wearily,  remarked  to 
himself,  “All  gone — dead.”  and  then 
turned  to  greet  with  a  friendly  smile 
a  dozen  eager  youngsters  who  stood 
nose-close  against  the  window. 


Cradle  of  Electric  Lamp  Goes  to  Henry  Ford 


Left  to  right — Osborn,  Barstow,  Lieb,  Ford,  Edison,  Mrs.  Edison 
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S.  P.E.E.  on  the  Graduate  and  His  Work 

Ohio  State  University  Meeting  of  Society  Sounds  Optimistic  Note 
Concerning  Engineering  Education  and  Its  Proper 
Co-ordination  with  Industrial  Tasks 


ADOPTING  “The  Graduate  and  His 
■A* W'^ork”  as  its  general  theme,  the  So¬ 
ciety  for  the  Promotion  of  Engineering 
Education  held  its  thirty-seventh  annual 
convention  on  June  19-22  at  the  Ohio 
State  University,  Columbus.  More  than 
five  hundred  members,  delegates  and 
guests  were  in  attendance,  the  largest 
registration  reported  since  the  founding 
of  the  society  in  1893.  Ohio  State  Uni¬ 
versity  had  been  host  once  before,  thirty 
years  ago. 

An  event  of  particular  importance  was 
the  awarding  of  the  Lamme  medal,  the 
gift  of  the  late  Benjamin  G.  Lamme,  to 
Irving  Porter  Church,  professor  emer¬ 
itus  of  mechanics  and  hydraulics  at 
Cornell  University,  in  recognition  of 
outstanding  contributions  to  engineering 
education  both  as  teacher  and  author. 
In  the  absence  of  Dr.  Church,  Prof. 
Paul  M.  Lincoln  made  the  acceptance 
speech,  recalling  Mr.  Lamme’s  interest 
in  engineering  education  and  the  first 
award  of  the  medal,  in  1928,  to  Prof. 
George  F.  Swain  of  Harvard. 

At  the  opening  session  the  visitors 
were  welcomed  by  Dr.  George  W. 
Rightmire,  president  of  Ohio  State,  who 
paid  tribute  to  the  work  of  engineers  in 
government,  research  and  industry. 
Dexter  S.  Kimball,  dean  of  the  College 
of  Engineering,  Cornell  University,  and 
president  of  the  society,  responded  and 
introduced  the  subject  of  “The  Graduate 
and  His  Work.”  This  general  theme 
was  a  natural  outgrowth  of  the  recent 
investigation  of  the  co-ordination  be¬ 
tween  education  and  industry,  a  study 
of  standards  of  quality  and  performance 
such  as  are  demanded  of  the  products  of 
industry.  R.  I.  Rees,  assistant  vice- 
president  American  Telephone  &  Tele¬ 
graph  Company,  and  C.  R.  Dooley, 
manager  of  personnel  and  training. 
Standard  Oil  Company  of  New  York, 
presented  the  side  of  industry  and  called 
particular  attention  to  the  present  de¬ 
mand  for  technical  graduates,  so  keen 
that  companies  send  representatives  to 
the  colleges  rather  than  wait  for  the 
graduates  to  make  applications.  The 
representatives  of  engineering  schools, 
who  indicated  the  demand  for  graduates 
and  the  large  proportion  of  graduates 
who  remain  in  technical  work,  were 
Dean  H.  S.  Evans,  University  of  Colo¬ 
rado:  Director  Paul  M.  Lincoln, 

Cornell:  Dean  Louis  Mitchell,  Syra¬ 
cuse,  and  Prof.  W.  T.  Magruder,  Ohio 
State. 

In  his  presidential  address,  “The 
Economic  and  Social  Significance  of 
Engineering,”  Dean  Kimball  ridiculed 
fears  of  theorists  that  the  world  is  be¬ 
coming  mechanical  and  soulless  because 
of  the  work  of  the  engineer,  maintaining, 
on  the  contrary,  that  society  is  benefiting 
spiritually  as  well  as  physically  by  his 
ingenuity. 

Dean  E.  A.  Hitchcock,  Ohio  State, 


struck  a  sympathetic  chord  in  his 
address,  “Some  Reflections  on  Engi¬ 
neering  Education.”  He  held  that  edu¬ 
cational  theorists,  continually  erecting 
additional  hurdles  for  the  students,  are 
unduly  pessimistic  about  the  character 
of  the  embryo  engineers  in  their  charge. 

Other  addresses  were  made  by  Sam 
A.  Lewisohn,  vice-president  of  the 
Miami  Copper  Company,  who  presented 
the  need  for  proper  instruction  in  labor 
relations;  L.  W.  Wallace,  secretary  of 
the  American  Engineering  Council,  who 
described  the  work  of  the  council  in 
making  the  services  of  the  engineer 
available  for  public  benefit,  in  achieving 
standardization  and  elimination  of  waste 
and  in  making  progress  toward  uni 
form  traffic  codes ;  Arthur  E.  Morgan, 
president  of  Antioch  College,  who  out¬ 
lined  the  plans  for  Mississippi  River 
flood  control,  and  Prof.  William  L. 
Evans,  Ohio  State,  who  told  of  the 
methods  used  in  teaching  chemistry. 

Co-ordination  of  preparatory  and  engi¬ 
neering  education,  industrial  aptitudes  of 
technical  graduates  and  instruction  of 
personnel  were  subjects  of  special  com¬ 
mittee  reports.  Student  branches  of 
the  national  engineering  societies  were 
considered  in  a  special  conference  of  en¬ 
gineering  educators  and  representatives 
of  the  societies.  In  another  conference 
engineering  problems  and  orienta¬ 
tion  were  discussed.  W.  E.  Wicken- 
den,  newly  elected  president  of  the  Case 
School  of  Applied  Science;  H.  P. 
Hammond,  professor  of  civil  engineer¬ 
ing  at  Brooklyn  Polytechnic  Institute, 
and  R.  H.  Spahr,  member  of  the 
S. P.E.E.  staff,  reported  on  the  activities 
of  the  board  of  investigation  and  co¬ 
ordination. 

The  conferences,  which  in  a  crowded 
program  could  not  be  attended  by  all 
who  were  interested,  were  provocative 
of  much  valuable  discussion.  The  Eng¬ 
lish  conference  was  marked  by  pleas  for 
more  time  for  English  instruction  and 
by  statements  that  it  is  unfortunate  that 
the  impression  has  got  out  that  the 
English  of  the  engineer  is  inferior  to 
that  of  other  professional  men.  At  the 
industrial  engineering  conference  the 
relative  values  of  the  school  shop  and 
the  outside  shop  were  considered,  the 
school  shop  w’inning  overwhelmingly. 

The  conference  on  electrical  engi¬ 
neering  was  devoted  to  the  relation  of 
the  undergraduate  curriculum  in  elec¬ 
trical  engineering  to  work  after  gradua¬ 
tion.  Prof.  H.  H.  Higbie,  University 
of  Michigan,  pointed  out  the  need  for 
co-operation  of  industry  in  training 
illuminating  engineers ;  Prof.  W.  L. 
Everitt,  Ohio  State  University,  pre¬ 
sented  lecture-room  demonstrations  of 
phenomena  in  communication  engineer¬ 
ing,  and  Prof.  R.  W.  Sorensen,  Cali¬ 
fornia  Institute  of  Technology,  discussed 
incentives  to  scholarship  and  interest. 


During  an  evening  smoker,  a  lecture 
was  delivered  by  Phillips  Thomas, 
Westinghouse  Electric  &  Manufac¬ 
turing  Company,  on  “By-products  of 
Radio.” 

General  R.  I.  Rees,  American  Tele¬ 
phone  &  Telegraph  Company,  was  elected 
president  for  1920-1930.  The  new 
vice-presidents  are  Prof,  Edward  Ben¬ 
nett,  University  of  Wisconsin,  and  Dean 

E.  A.  Hitchcock,  Ohio  State.  Professor 

F.  L.  Bishop,  University  of  Pittsburgh, 
was  re-elected  secretary  and  W.  O. 
Wiley  treasurer.  McGill  University, 
Montreal,  was  chosen  as  the  meeting 
place  for  the  1930  convention. 


In  the  Legislative  Mills 

Illinois  Legislature  Adjourns  Without 
Enacting  Any  Important  Utility  Bill 
Outside  of  Traction  Field — Wiscon¬ 
sin  Still  in  Session 

NLY  the  Wisconsin  Legislature 
now  remains  in  session  in  the 
Northern  States,  Illinois  having  fol¬ 
lowed  the  example  of  Massachusetts  and 
adjourned. 

ILLINOIS.  —  The  eight  Chicago 
traction  bills,  one  of  which  applies 
to  downstate  also,  were  approved  by 
Governor  Louis  L.,  Emmerson  the  day 
before  the  General  Assembly  at  Spring- 
field  adjourned  without  day,  June 
The  terminable-permit  measure  applies 
to  the  entire  state.  The  bills,  which 
carry  a  referendum  clause  for  any 
ordinances  drafted  under  them,  will  be 
enacted  July  1. 

Two  approved  bills  fathered  by 
Senator  Carlson  remove  from  the 
public  utilities  act  the  provisions  relat¬ 
ing  to  the  appointment  of  the  secretary 
of  the  Illinois  Commerce  Commission, 
his  term  of  office  and  salary  and  the 
salary  of  each  commissioner,  leaving 
these  powers  to  the  administrative  code, 
and  authorize  cities  to  lease  public 
utilities  under  the  harbor  act  of  1913 
for  a  period  not  to  exceed  25  years,  on 
terms  and  conditions  to  be  prescribed 
by  ordinance,  to  the  Inland  Waterways 
Corporation  or  other  corporation  a 
majority  of  whose  capital  stock  is 
owned  or  controlled  by  the  United 
States  government.  The  latter  bill 
provides  for  a  referendum. 

No  measure  of  much  importance 
among  the  numerous  other  bills  affect¬ 
ing  utilities  that  were  introduced  in 
the  late  session  became  a  law. 

WISCONSIN.— Last  week  the  As¬ 
sembly  passed  the  two  remaining  im¬ 
portant  utility  measures  under  suspen¬ 
sion  of  the  rules.  These  are  the  Reis 
power  district  bill,  which  provides  a 
method  for  the  organization  of  districts 
to  own  and  operate  utilities,  and  the 
Loomis  bill  to  authorize  cities  and  vil¬ 
lages  to  build  and  operate  their  own 
utilities  without  first  obtaining  a  cer¬ 
tificate  from  the  Railroad  Commission. 

The  Senate  committee  on  corpora¬ 
tions  and  taxation  is  now  holding  hear¬ 
ings  on  the  two  bills. 

The  Rowlands  bill  prescribing  that 
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Denver  Gets  Permit  from  Power  Board 

City  Contemplates  79,000-Hp.  Plant  on  South  Platte  River — Other 
Permits  Granted — Status  of  Columbia  and  Holston  Rivers 


electric  utilities  that  engage  in  the 
electrical  appliance  retail  business  must 
keep  separate  accounts  of  the  appliance 
end  of  the  business  was  advanced  to 
engrossment  in  the  Assembly  without 
debate.  The  utilities  are  not  opposing 
the  measure. 

The  Senate  committee  on  corpora¬ 
tions  and  taxation  held  its  first  hearing 
this  week  on  a  bill  providing  that  all 
electric,  gas  and  electric  railway  prop¬ 
erties  shall  pay  taxes  at  the  average 
state  rate. 

T.  D.  Crocker  on  “Trading 
Places  with  Ontario” 

Comparison  of  Minnesota  and  the  Can¬ 
adian  Province  Leads  Him  to  Defend 
Private  Ozvnership  Before  North 
Central  Electric  Association 

ONE  of  the  chief  addresses  made  at 
the  annual  meeting  of  the  North 
Central  Electric  Association,  briefly  re¬ 
ported  with  the  names  of  the  new  officers 
last  week  (page  1299),  was  that  of 
T.  D.  Crocker,  who  spoke  at  the  dinner 
on  Monday  evening,  June  17,  on  “Trad¬ 
ing  Places  w'ith  Ontario,”  making  a  de¬ 
fense  of  private  ownership  of  electric 
utilities.  Mr.  Crocker,  who  is  assistant 
general  manager  of  the  Northern  States 
Power  Company,  Minneapolis,  said: 

“If  the  Province  of  Ontario  were  com¬ 
pelled  to  build  steam-power  and  water¬ 
power  plants  to  serve  its  load,  with  the 
hydro  conditions  we  have  in  Minnesota, 
the  building  of  113  water-power  plants 
would  be  necessary  to  equal  the  present 
facilities.  To  these  water  plants  Ontario 
would  have  to  add  more  than  700,000  hp. 
in  steam  capacity  to  supply  the  defi¬ 
ciency  in  low-water  periods,  and  all  this 
w’ould  entail  the  collection  of  more  than 
twice  the  revenue  now  collected.” 

In  addition  to  the  events  reported  last 
w’eek,  C.  W.  McDonnell,  chairman  of 
the  Board  of  Railroad  Commissioners  of 
North  Dakota,  discussed  regulatory  leg¬ 
islation  and  problems. 

Business  meetings  and  sectional  dis¬ 
cussions  were  well  attended,  and  a  good 
sports  and  entertainment  program  helped 
to  make  the  gathering  a  notable  one. 


Indiana  Public  Service  Ready 
to  Build  at  Michigan  City 

Final  plans  for  the  large  electric 
generating  station  to  be  built  on  the 
lake  front  at  Michigan  City,  Ind.,  by  the 
Northern  Indiana  Public  Service  Com¬ 
pany  have  just  been  announced.  The 
plant,  which  will  be  ready  for  operation 
in  the  spring  of  1931,  will  cost  in  the 
neighborhood  of  $9,000,000.  Sand- 
colored  brick,  with  Indiana  limestone 
trim,  will  be  used  for  the  exterior  of  the 
building,  which  will  be  expanded  as 
necessary.  The  initial  installation  will 
l)e  one  68,000-kw.  turbo-generator. 

The  station,  which  was  designed  by 
Sargent  &  Lundy.  Chicago,  is  to  be 
405  ft.  long,  155  ft.  wide  and  114  ft. 
high,  with  a  250-ft.  stack. 


AUTHORIZATION  from  the  Fed- 
.A^eral  Power  Commission  of  a  pre¬ 
liminary  permit  for  the  city  and  county 
of  Denver,  covering  a  79,000-hp.  pro¬ 
ject  on  the  South  Platte  River,  was 
granted  at  a  meeting  on  June  14.  A 
permit  was  also  authorized  for  the 
Fargo  Engineering  Company  of  Jack- 
son,  Mich.,  covering  a  4,()00-hp.  project 
on  the  Kalamazoo  River,  14  miles  below 
the  city  of  Allegan.  Other  permits 
granted  were  for  the  Virginia-Caro- 
lina  Power  Company,  covering  a  pro¬ 
ject  on  the  Roanoke  River  at  Buggs 
Island,  and  for  a  600-hp.  project  on 
Blacksmith  Creek,  Utah,  near  Hyrum 
City. 

Acting  on  the  declaration  of  inten¬ 
tion  of  the  Maverick  County  Water 
Improvement  District  No,  1,  of  Eagle 
Pass,  Tex,,  the  commission  held  that 
it  did  not  have  jurisdiction  over  the 
proposed  installation  of  7,200  hp.  on  a 
diversion  from  the  Rio  Grande. 

The  company  having  indicated  its 
intention  to  undertake  at  this  time  no 
development  of  a  site  on  the  Grande 
Rondo  River  in  Wallowa  County,  Ore., 
the  preliminary  permit  issued  to  the 
Eastern  Oregon  Light  &  Power  Com¬ 
pany  was  canceled.  The  city  of  Dothan, 
Ala.,  surrendered  its  license  covering 
a  power  project  on  the  Choctawhatchee 
River.  Failure  of  the  American  River 
Water  &  Power  Company  of  Auburn, 
Calif.,  to  satisfy  the  commission  as  to 
its  ability  to  finance  a  project  on  the 
North  and  Middle  Forks  of  the  Amer¬ 
ican  River  has  led  the  commission  to 
reject  its  application  for  a  preliminary 
permit,  although  thirty  days  were  al¬ 
lowed  for  the  company  to  appeal. 

The  commission  approved  the  pro¬ 
posal  of  the  Inland  Power  &  Light 
Company  to  lease  three  of  its  projects 
to  the  Pacific  Power  &  Light  Company. 
The  projects  involved  are  on  the  South 
Fork  of  the  Clearwater  River  in 
Idaho,  on  the  East  Fork  of  the  Wal¬ 
lowa  River  in  Oregon  and  on  the  Clear¬ 
water  River  in  Idaho. 

The  temporary  license  of  the  Nia¬ 
gara  Falls  Power  Company  covering 
the  275  cu.ft.  formerly  used  in  Eight¬ 
een-Mile  Creek  has  been  extended  until 
August  31.  It  is  believed  that  arrange¬ 
ments  will  have  been  completed  before 
that  date  which  will  permit  the  is¬ 
suance  of  a  preliminary  license. 

Columbia  and  Holston  Rivers 

.■\s  construction  was  not  begun  on  its 
Priest  Rapids  project,  on  the  Columbia 
River,  within  the  period  prescribed  in 
the  license,  the  commission  has  termi¬ 
nated  the  license  issued  the  Washington 
Irrigation  &  Development  Company  on 
March  5,  1925.  The  commission  has 
informed  Senator  Jones  of  Washing¬ 
ton  that  it  is  not  practicable  to  with¬ 
hold  the  issuance  of  further  water¬ 
power  permits  on  the  Columbia  River 
until  a  conclusion  has  been  reached  in 


connection  with  the  development  of  the 
Columbia  Basin  project.  He  was  as¬ 
sured,  however,  that  before  any  rights 
were  granted  on  the  Columbia  River 
he  and  all  others  interested  would  be 
notified. 

Action  of  the  Tennessee  Public 
Utilities  Commission  in  awarding  a 
certificate  of  convenience  and  necessity 
to  the  Holston  River  Power  Company 
for  an  extensive  development  of  the 
South  Fork  of  the  Holston  River  near 
Kingsport,  Tenn.,  means  that  the 
Federal  Power  Commission  will  take 
'prompt  action  in  granting  the  necessary 
federal  rights  to  the  company.  The 
Holston  River  company  has  had  an 
application  for  a  preliminary  permit 
before  the  Federal  Power  Commission 
since  December  2,  1922.  The  commis¬ 
sion  has  not  acted  upon  it  awaiting 
more  definite  engineering  data  which 
were  being  compiled  in  connection  with 
the  survey  of  the  Tennessee  River. 

Many  applications  for  licenses  are 
pending  before  the  commission.  These 
will  be  noted  next  week. 


Scenery  Preservation  Not 
Power  Board’s  Duty 

Chief  Counsel  of  Federal  Commission 
Gives  Opinion  to  This  Effect — Op¬ 
ponents  of  Cumberland  Falls  and 
Other  Projects  Took  Contrary  View 

IT  IS  not  within  the  authority  of  the 
Federal  Power  Commission  to  reject 
an  application  for  power  development  on 
the  ground  that  it  may  mar  scenic 
beauty.  This  stand  is  taken  in  a  formal 
opinion  recently  handed  down  by  the 
chief  counsel  of  the  Federal  Power 
Commission.  The  solicitors  of  the  De¬ 
partments  of  War,  Interior  and  Agri¬ 
culture  concur  in  his  views.  The  docu¬ 
ment  has  been  laid  before  the  three 
Cabinet  members  forming  the  Federal 
Power  Commission,  who  will  give  the 
opinion  personal  study.  They  expect  to 
be  able  to  announce  their  concurrence 
or  dissent  with  the  opinion  at  the  next 
meeting  of  the  commission. 

The  question  of  the  authority  of  the 
commission  to  reject  an  application  on 
the  allegation  that  scenic  attractions 
would  be  injured  was  raised  in  connec¬ 
tion  with  the  Cumberland  Falls  project. 
Chief  Counsel  Call  of  the  commission 
holds  that  the  wording  of  the  law  pro¬ 
viding  that  a  project  “shall  be  best 
adapted  to  a  comprehensive  scheme  of 
improvement  and  utilization  for  the 
purpose  of  navigation  of  water-power 
development  and  of  other  beneficial 
public  uses”  was  intended  only  to  secure 
a  comprehensive  plan  whereby  all  such 
uses  may  be  effected.  While  the  com¬ 
mission  may  issue  the  license  with  con¬ 
ditions  for  the  preservation  of  scenic 
attractions,  they  must  be  in  harmony 
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with  the  plan  of  power  development. 
If  this  decision  is  adopted  by  the  com¬ 
mission,  it  will  have  a  far-reaching 
effect  upon  other  proposed  projects 
where  scenic  beauty  is  being  urged  as 
a  reason  why  the  application  should  be 
denied. 

Governor  Roosevelt  to  Investi¬ 
gate  Morgan  Merger 

Asked  what  action,  if  any,  he  meant 
to  take  concerning  the  formation  under 
J.  P.  Morgan  auspices  of  the  Niagara- 
Hudson  Power  Corporation,  merging 
the  Buffalo,  Niagara  &  Eastern  Power, 
Mohawk-Hudson  Power  and  Northeast¬ 
ern  Power  corporations,  Governor 
Franklin  D.  Roosevelt  of  New  York 
said,  on  returning  to  Albany  from  Mas¬ 
sachusetts  late  last  week : 

“I  have  ordered  an  investigation  of 
this  power  merger  from  two  different 
angles,  because  I  want  to  find  out  what 
it  is  all  about.  I  have  asked  two  per- 
■  '^ns  to  look  into  this  thing  for  me  and 

hope  to  receive  a  report  within  a  few 
days.  For  the  past  few  days  I  have  only 
had  a  chance  to  look  over  the  headlines 
of  the  newspapers,  and  that  is  why  I  do 
not  know  anything  about  this  merger. 
The  gentlemen  whom  I  have  named  will 
make  a  report  to  me  as  soon  as  they 
complete  their  investigations.” 

Tlie  Governor  was  asked  to  define  the 
two  angles  from  which  the  investigation 
would  be  conducted,  but  again  he  de¬ 
clined  to  be  specific.  He  intimated  that 
the  report,  when  it  was  received,  would 
receive  careful  study. 

Roosevelt  Predicts  Political 
Alignment  Over  Power 

Speaking  before  a  Democratic 
gathering  at  Boston  on  June  20,  Gov¬ 
ernor  Franklin  D,  Roosevelt  of  New 
York  predicted  that  the  power  issue 
would  become  an  important  one  as  be¬ 
tween  the  Republican  and  Democratic 
parties.  He  said: 

In  New  York  at  the  present  time  only 
the  lives  of  the  Governor  and  Lieutenant 
Governor  stand  between  the  retention  by 
the  people  of  their  property  and  its  aliena¬ 
tion.  We  seem  to  have  forgotten  the  old 
difference  between  capital  going  to  purely 
private  ventures  and  capital  going  into  pub¬ 
lic  service  corporations.  The  public  serv¬ 
ice  corporations  have  got,  little  by  little, 
that  which  in  the  first  instance  they  never 
dreamed  or  expected  to  get. 

With  dozens  of  holding  corporations 
hopelessly  mixed  up  to  a  condition  where 
it  is  necessary  to  go  through  a  maze  to 
reach  the  real  owners,  the  average  man 
in  the  street  has  become  greatly  confused. 
The  public  will  get  the  facts  after  a  while, 
but  it  will  take  a  long,  long  while. 

We  in  New  York  and  Massachusetts  are 
showing  the  way.  We  believe  that  there 
are  some  state  rights  which  are  left  to  us 
and  that  all  of  the  rights  do  not  go  to  the 
federal  government.  It  may  be  that  in  the 
future  under  Republican  rule  all  the  indus¬ 
tries  will  be  owned  by  three  or  four  or 
five  corporations  and  the  rest  will  be  sub¬ 
sidiaries.  Well,  we  want  to  serve  notice 
right  now  that  the  Democratic  party  will 
not  be  a  subsidiary. 


Briefer  News 


Alliance  (Ohio)  Companies  Re¬ 
duce  Rates  10  per  Cent. — A  general 
reduction  of  10  per  cent  in  all  electric 
rates  over  its  entire  system  has  been 
announced  by  the  Suburban  Light  & 
Power  Company  of  Alliance,  Ohio,  af¬ 
fecting  customers  of  that  company  and 
allied  utility  concerns. 

Another  Arkansas  Town  Contem¬ 
plates  Municipal  Plant. — The  City 
Council  of  Russellville,  Ark.,  has  decided 
on  a  survey  with  the  idea  of  building 
a  municipal  generating  plant,  cost  of 
which  is  estimated  at  $155,000,  $50,000 
of  this  being  for  a  distribution  sys¬ 
tem.  Russellville  is  now  served  by  the 
Arkansas  Power  &  Light  Company. 

Mobile’s  New  “White  Way.” — 
Work  will  be  started  on  the  extension 
of  the  “white  w^ay”  system  in  Mobile, 
Ala.,  within  the  next  few  weeks,  bonds 
having  been  sold  by  the  city  for 
financing  the  project.  The  new  pro¬ 
gram  extends  the  white  v.’ay  to  several 
of  the  principal  streets  of  Mobile,  in¬ 
cluding  the  entire  length  of  Govern¬ 
ment  Street. 

A.E.C.  Appoints  Committee  on 
CouzENS  Bill. — To  study  the  effects  of 
the  legislative  proposal  of  Senator 
Couzens  of  Michigan  with  regard  to 
regulation  of  communication  by  wire 
or  wireless  and  the  interstate  transmis¬ 
sion  of  power,  the  American  Engi¬ 
neering  Council  has  appointed  a  com¬ 
mittee  composed  of  E.  F.  Wendt  (chair¬ 
man),  O.  H.  Caldwell,  C.  B.  Hawley, 
Dexter  S,  Kimball  and  Frank  A.  Scott, 

Iowa  Town  Sticks  to  Municipal 
Plant. — Voters  of  Bellevue,  Iowa,  have 
rejected  a  petition  of  the  Interstate 
Power  Company  for  a  light  and  power 
franchise  in  the  municipality  by  a  vote 
of  768  to  54.  The  utilities  company 
asked  leave  to  withdraw  its  application 
a  week  before  the  election  date  but  was 
refused.  Bellevue  is  supplied  by  a 
municipally  owned  plant,  but  the  Inter¬ 
state  recently  constructed  high-tension 
transmission  lines  across  the  county  and 
through  the  town. 

Edison  Lamp  Works  Start  a 
Magazine  of  Light. — Revenue,  the 
Magazine  of  Light,  has  made  its  ap¬ 
pearance  as  a  journal  of  lighting  prog¬ 
ress  and  promotion  published  for  cen¬ 
tral-station  executives  by  the  Edison 
Lamp  Works  of  the  General  Electric 
Company  at  Harrison,  N.  J.  The  first 
(June)  issue  has  articles  by  B.  C. 
Forbes,  Commander  Edward  Ellsberg, 
Lincoln  G.  Dickey,  general  manager  of 
Atlantic  City’s  new  auditorium ;  W.  J. 
Wells,  general  manager  of  R.  H.  Macy 
&  Company,  and  Francis  Jehl,  only 
surviving  member  of  Thomas  A.  Edi¬ 
son’s  original  laboratory  assistants.  In 
addition,  the  issue  contains  a  discussion 
of  the  relation  of  voltage  to  service  and 


revenue  by  O.  P.  Anderson,  an  article 
on  summer  garden  floodlighting  by  A.  L. 
Powell,  and  a  section  devoted  to  novel 
applications  of  light  in  displays  by 
R.  R.  earlier.  J.  W.  Milford  is  the 
editor  of  the  new  publication. 

Salt  Lake  Convention  of  A.S.M.E. 
— At  the  semi-annual  meeting  of  the 
American  Society  of  Mechanical  En¬ 
gineers  to  be  held  at  Salt  Lake  City 
July  1  to  4  a  paper  on  modern  prac¬ 
tice  in  the  installation  and  starting  of 
hydro-electric  units  will  be  presented  by 
Charles  V.  Foulds.  The  fuel  and  smoke 
problem  in  Salt  Lake  City  will  be  dis¬ 
cussed  by  George  A.  Orrak  and  W.  H. 
Trask,  Jr.  Bingham  will  be  visited  and 
its  copper  mines  inspected. 

Wisconsin  Accountants  Meet. — 
Among  the  papers  that  marked  the  pro¬ 
gram  of  the  Accounting  Section  conven¬ 
tion  of  the  Wisconsin  Utilities  Associa¬ 
tion.  held  at  Sheboygan  on  June  20  and 
21.  were:  “Recent  Tendencies  in  Util¬ 
ity  Consolidations,”  by  G.  C.  Mathews, 
Wisconsin  Railroad  Commission;  “Some 
Differences  Between  Municipally  Owned 
and  Privately  Owned  Public  Utilities,” 
Howard  L.  Smith,  Madison,  and  “An 
Executive  Engineer’s  Viewpoint  of  the 
Accountant’s  Work  and  Responsibili¬ 
ties,”  W.  C.  Beckjord,  vice-president 
American  Light  &  Traction  (Tompany. 
A.  J.  Bohl,  Milwaukee  Electric  Rail¬ 
way  &  Light  Company,  was  elected 
chairman  and  J.  E.  Gray,  Wisconsin 
Power  &  Light  Company,  Madison, 
vice-chairman.  About  a  hundred  dele¬ 
gates  attended. 

Dominion  Government  Approves 
White  Mud  Falls  Permit. — The  Do¬ 
minion  government  has  granted  a  permit 
for  the  development  of  White  Mud 
Falls,  in  northern  Manitoba,  to  the 
British  Dominions  Po\ver  Company. 
The  permit  is  to  continue  in  force  for 
one  year,  and  if  at  the  end  of  that  time 
the  company  is  prepared  to  proceed  with 
development,  a  lease  will  issue.  White 
Mud  Falls  is  on  the  Nelson  River  in 
northern  Manitoba,  in  the  midst  of  a 
pulpwood  and  mining  area. 

New  Jersey  Public  Service  High- 
Tension  Right-of-Way  Approved. — 
The  New  Jersey  Public  Utilities  Com¬ 
mission  has  conferred  on  the  Public 
Service  Electric  &  Gas  Company  the 
right  to  exercise  eminent  domain  against 
30  landowners  in  Morris  and  Somerset 
Counties,  for  the  purpose  of  condemning 
a  right-of-way  for  its  220-kv.  transmis¬ 
sion  line  in  conformity  with  agreements 
between  the  Public  Service,  the  Phila¬ 
delphia  Electric  and  the  Pennsylvania 
Power  &  Light  Company.  The  com¬ 
mission  found  that  the  proposed  route 
is  quite  direct  and  passes  through  terri¬ 
tory  where  such  a  line  would  be  least 
objectionable. 

Officers  of  Empire  State  Associa¬ 
tion’s  Sections. — At  the  meeting  of 
the  Commercial  Section  of  the  Empire 
State  Gas  and  Electric  Association  held 
at  Niagara  Falls  on  June  20  and  21 
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(Electrical  World,  June  22,  page 
1302)  officers  were  elected  as  follows: 
Chairman,  F.  M.  Houston,  Associated 
Gas  &  Electric  Company,  Oneonta ; 
vice-chairman,  Merrill  E.  Skinner,  New 
York  Power  &  Light  Corporation, 
Albany.  The  Accident  Prevention  Sec¬ 
tion  of  the  association,  meeting  at 
Watertown  on  the  same  days,  elected 
E.  R.  Dobbin  of  the  Empire  Gas  & 
Electric  Company,  Geneva,  chairman, 
and  E.  L.  Dona  of  the  Northern  New 
York  Utilities  vice-chairman. 


Seattle  Mayor  Wants  to  Tax 
Municipal  Utilities. — Among  recom¬ 
mendations  made  for  a  ten-year  program 
of  public  improvements  contained  in  his 
annual  message  to  the  Seattle  City 
Council,  Mayor  P'rank  Edwards  has 
suggested  that  the  light  and  water  de¬ 
partments,  the  most  prosperous  of  the 
city’s  publicly  owned  utilities,  be  re- 
([uired  to  pay  annually  into  the  general 
fund  2  per  cent  of  their  gross  revenues 
to  assist  the  taxpayers  with  their 
burdens. 


Indiana  Merger  Valuation  to 
Follow  Reproduction-Cost  Method. 
— A  decision  has  been  reached  by  the 
Indiana  Public  .Service  Commission  to 
employ  the  reproduction-cost  method  of 
valuation  in  what  is  known  as  the 
“seventy-million-dollar  Insull  merger,” 
involving  the  Terre  Haute  electric  and 
railway  properties.  Hitherto  the  work 
done  on  this  case  has  been  along  original- 
cost  lines,  but  the  commission  has  been 
led  by  United  States  Supreme  Court 
decisions  to  widen  its  method  of  pro¬ 
cedure. 


Reorganization  of  New  York 
Electrical  Exposition.  —  Discontinu¬ 
ance  of  the  annual  New  York  Electrical 
and  Industrial  Exposition  and  the  sub¬ 
stitution  in  its  stead,  for  this  year  at 
least,  of  the  first  National  Electrical 
Exposition,  to  be  sponsored  by  the 
Electrical  Board  of  Trade  of  New  York 
and  the  New  York  Electrical  League, 
was  announced  last  week.  The  new 
exposition  will  be  held  in  Grand  Cen¬ 
tral  Palace  from  October  7  to  October 
12,  retaining  the  same  site  and  the 
same  approximate  date  as  the  former 
Electrical  Show,  and  will  contain  many 
of  the  same  features. 


Qi^estion  of  Direct-Current  Sup- 
PLY  Up  Again  in  New  York  City. — 
Through  its  counsel  the  New  York 
Edison  Company  promised  Chairman 
Prendergast  of  the  New  York  Public 
Service  Commission  at  a  recent  hearing 
to  supply  direct  current  to  building 
contractors  whenever  it  is  possible 
to  do  so  without  further  investment  on 
the  company’s  part.  The  company’s 
determination  to  supply  only  alternating 
current  except  to  consumers  who  have 
installerl  direct-current  equipment  in 
buildings  brought  a  protest  from  build¬ 
ing  contractors  who  have  purchased 
such  equipment  and  are  unwilling  to 
scrap  it  at  a  cost  in  some  cases,  they 


claim,  more  than  $50,000.  If  an  ami¬ 
cable  agreement  cannot  be  reached, 
hearings  on  the  company’s  alleged  obli¬ 
gation  to  supply  direct  current  to  the 
complainants  will  be  held. 


Indianapolis-Bloomington  (Ind.) 
66,000-Volt  Transmission  Line. — 
Construction  of  a  66,000-volt  trans¬ 
mission  line  between  Indianapolis, 
Martinsville  and  Bloomington,  Ind., 
which  will  carry  a  greater  power  supply 
into  the  Bloomington  stone  district,  will 
be  started  immediately  by  the  Interstate 
Public  Service  Company  at  a  cost  of  ap¬ 
proximately  $500,000.  The  total  length 
will  be  about  50  miles.  The  construc¬ 
tion  program  includes  a  new  substation 
southwest  of  Bloomington,  which  will 
make  connections  with  the  33,000-volt 
lines  coming  from  Edwardsport  and 
Bedford.  At  Indianapolis  the  new  line 
will  connect  with  the  Lenore  substation 
of  the  Indiana  Electric  Corporation, 
bringing  power  from  the  Dresser  power 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  .secretaries,  is 
published  in  the  first  issue  of  every 
volume.  For  latest  list  see  issue  for 
January  5,  page  80.] 

Michigan  Section,  N.E.L.A. — Mackii.ac 
Island,  July  1-3.  Herbert  Silvester, 
Edison  Bldg.,  Ann  Arbor.  Mich. 
American  Society  of  Mechanical  Engi¬ 
neers — Salt  l..ake  City,  July  1-4. 
C.  W.  Rice,  29  West  39th  St.,  New 
York. 

Wisconsin  Utilities  Association — Elec¬ 
tric  Section,  Wausau,  July  18-19, 
J.  N.  Cadby,  432  Broadway,  Mil¬ 
waukee. 

Camp  Co-operation  IX  —  Association 
Island,  Henderson  Harbor,  N.  Y., 
Aug.  2-6.  Society  for  Electrical 
Development,  600  Graybar  Bldg.,  420 
Lexington  Ave.,  New  York. 
International  Association  of  Municipal 
Electricians — Statler  Hotel,  Boston, 
Aug.  20-24.  H.  N,  Lang,  box  1864, 
Orlando,  Fla. 

International  Association  of  Electrical 
Inspectors,  Western  Section  —  De¬ 
troit,  Aug.  26-28.  W.  S.  Boyd,  175 
W.  Jackson  Blvd.,  Chicago.  Inter¬ 
national  convention,  Vancouver, 
B.  C.,  Canada,  Sept.  9-11.  P.  D. 
Weber,  P.O.  box  745,  Portland,  Ore. 
National  Association  of  Railroad  and 
Utilities  Commissioners — Glacier  Na¬ 
tional  Park,  Mont..  Aug.  27-30.  J.  B. 
Walker,  270  Madison  Ave.,  New 
York. 

American  Institute  of  Electrical  Engi¬ 
neers  —  Pacific  Coast  convention, 
Santa  Monica,  Calif.,  Sept.  3-6.  F.  t>. 
Hutchinson,  33  West  39th  St.,  New 
York. 

Penn.sylvania  Electric  Association — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sept.  4-6.  H.  A.  Buch, 
Telegraph  Building,  Harrisburg,  Pa. 
Rocky  Mountain  Division,  N.E.L.A. — 
Hotel  Colorado,  Glenwood  Springs, 
Colo.,  Sept.  9-11.  O.  A.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 

New  England  Division,  N.E.L.A.  — 
Hotel  Grl.swold,  New  London,  Conn., 
Sept.  9-12.  Miss  O.  A.  Burslel,  20 
Providence  St.,  Boston. 

Empire  State  Gas  and  Electric  As.so- 
ciation — Saranac  Inn,  Saranac  I^ake, 
N.  Y.,  Sept.  19-20.  C.  H.  B.  Chapin, 
Grand  Central  Terminal,  New  York. 
Illuminating  Engineering  Society  — 
Bellevue-Stratford.  Philadelphia, 
Sept.  24-27.  A.  B.  Oday,  29  West 
39th  St.,  New  York. 

American  Electric  Railway  Association! 
— Atlantic  City,  Sept.  28-30.  J.  W.' 
Welsh,  292  Madison  Ave.,  New  York. 


plant.  That  electric  corporation  will 
bear  the  expense  of  building  the  trans¬ 
mission  line  to  Martinsville,  which  is 
served  by  the  Wabash  Valley  Electric 
Company.  From  Martinsville  to  Bloom¬ 
ington  the  expense  of  the  new  line  will 
be  borne  by  the  Interstate  company.  All 
these  companies  are  subsidiaries  of  the 
Midland  Utility  Company. 


Educated  Pelicans  Heed  Utility 
Danger  Signs  in  Oregon. — In  order 
to  protect  the  life  of  the  great  white 
pelicans  which  frequent  territory 
spanned  by  high-tension  lines  of  the 
California-Oregon  Power  Company  in 
southern  Oregon,  the  utility  has  devised 
a  plan  whereby  large  white  boards  are 
suspended  from  the  wires  to  warn  the 
birds  of  danger.  The  pelicans,  often 
attaining  a  wing  spread  of  twelve  feet, 
have  been  killed  in  large  numbers  while 
migrating  at  night  and  during  fogs,  and 
the  new  detour  signs  are  proving  effec¬ 
tive  in  preventing  them  from  crashing 
into  the  wires. 


Nebraska  Company  Objects  to 
Opposition  from  Imported  Public 
Ownership  Men.  —  The  lowa-Ne- 
braska  Light  &  Power  Company  has 
adopted  the  policy  of  refusing  to  take 
any  part,  by  officials  or  financially,  in 
any  election  called  to  decide  whether 
a  municipality  shall  sell  its  plant  or 
purchase  energy  at  wholesale.  The  com¬ 
pany  recently  offered  to  purchase  the 
distribution  system  at  Sutton  for 
$40,000,  but  when  public  ownership 
advocates  imported  Carl  E.  Thompson 
of  Illinois  to  address  a  mass  meeting  in 
opposition  to  the  proposal  on  the  eve 
of  the  election  the  company  withdrew 
its  offer  and  the  election  was  thereupon 
canceled. 


Bremerton  Declares  for  Munici¬ 
pal  Distribution  System  by  Small 
Majority. — By  a  margin  of  49  votes 
the  city  of  Bremerton,  Wash.,  has  at  a 
special  election  voted  in  favor  of  a  bond 
issue  of  $750,000  for  the  development  of 
a  municipal  electric  power  distribution 
system.  At  the  pre.sent  time  the  city  is 
served  by  the  Puget  Sound  Power  & 
Light  Company  under  a  franchise 
which  expires  in  1932  and  which  gives 
the  city  the  right  to  take  over  the  dis¬ 
tribution  system  at  a  price  to  be  fixed 
by  appraisers.  The  proceeds  of  the  bond 
issue  will  be  used  either  to  purchase  the 
present  system  or  to  install  a  new  sys¬ 
tem,  the  power  under  either  plan  to  be 
obtained  from  the  Tacoma  municipal 
plant. 


Houston  River  Power  Company 
Wins  in  Tennessee. — Issuance  of  cer¬ 
tificates  for  the  development  of  the 
South  Fork  of  the  Holston  River  to 
the  Holston  River  Power  Company  and 
the  American  Cyanamid  Company  ap¬ 
parently  ends  a  long  contest  so  far  as 
the  Tennes.see  Public  Utilities  Com¬ 
mission  is  concerned,  though  the  rival 
application  from  the  Tennessee  Eastern 
Electric  Company  is  still  pending  before 
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the  Federal  Power  Commission.  The 
Holston  company  agrees  to  erect  three 
dams  and  power  plants  and  supply 
power  to  the  American  Cyanamid  Com¬ 
pany,  which  owns  10  per  cent  of  the 
Holston  company’s  stock  and  an  option 
on  the  remaining  90  per  cent.  Dam 
No.  1  is  to  be  79  ft.  high  and  built 
6  miles  north  of  Kingsport.  It  will 
have  a  capacity  of  24,000  hp.  Another 
is  to  be  erected  below  the  confluence  of 
the  South  Fork  and  Watauga  Rivers, 
above  Bluff  City.  It  is  to  be  130  ft. 
high. 


Tornado  Destroys  Plant  and 
Lines  in  Nebraska. — The  municipal 
light  plant  at  Fairbury,  Neb.,  erected  at 
a  cost  of  $350,000,  was  almost  totally 
destroyed  on  June  20  in  a  tornado  that 
also  destroyed  or  damaged  fifteen  houses 
near  by.  The  smokestack  fell  squarely 
upon  the  engine  house,  demolishing  a 
part  of  the  machinery  and  so  damaging 
the  remainder  that  little  can  be  salvaged. 
The  tornado  covered  parts  of  three 
counties  in  the  southern  part  of  the  state, 
and  long  sections  of  transmission  lines 
belonging  to  three  power  companies 
operating  in  that  territory  were  blown 
down. 


Rate  Reductions  in  Southern 
Iowa.  —  The  Iowa  Southern  Utilities 
Company,  operating  in  about  150  com¬ 
munities  in  25  southern  Iowa  counties, 
has  made  reductions  averaging  17  per 
cent  throughout  its  territory  which  be¬ 
came  effective  June  1.  In  the  larger 
places,  where  the  previous  rate  was  11 
cents  for  the  first  50  kw.-hr.,  the  new 
tariff  is  10  cents  for  the  first  25  kw.-hr., 
8  cents  for  the  next  25,  7  cents  for  the 
next  50,  6  cents  for  the  next  100  and 
4  cents  for  all  above  200  kw.-hr.  In 
1926  the  basic  rate  was  15  cents,  and  in 
six  years  the  company  has  effected  re¬ 
ductions  amounting  to  44  per  cent,  offi¬ 
cials  point  out. 


Inland  Power  &  Light  Gets  State 
Permits  for  Lewis  River  Sites. — The 
Inland  Power  &  Light  Company, 
through  state  permits  just  issued,  has 
been  empowered  to  proceed  with  the 
development  of  a  hydro-electric  power 
undertaking  at  two  points  on  the  North 
Fork  of  the  Lewis  River  in  Clark  and 
Cowlitz  Counties,  Wash.  The  cost  of 
the  project  is  put  at  $12,500,000.  The 
company  plans  to  develop  power  plants 
on  the  west  slopes  of  the  Cascade  Moun¬ 
tains,  at  Ariel,  12  miles  upstream  from 
Woodland,  and  at  Yale,  9  miles  east  of 
Ariel.  For  these  two  plants  appropria¬ 
tions  of  7,000  sec.-ft.  from  the  river 
flow  are  granted,  exclusive  of  the  future 
needs  of  two  contested  sites  further  up¬ 
stream  at  the  junctions  of  Swift  and 
Muddy  Creeks  with  the  North  Fork  of 
the  Lew’is  River.  Concrete  dams  with 
a  center  measurement  height  of  180  ft. 
will  be  erected.  The  Ariel  plant,  esti¬ 
mated  to  cost  $7,000,000,  will  develop 
85,000  hp.,  and  the  Yale  plant,  to  be 
known  as  “the  Basket,”  will  develop 
95,000  hp.  and  will  cost  approximately 


$5,500,000.  The  company’s  head  offices 
are  at  Portland,  Ore.,  where  the  bulk 
of  the  generated  power  will  be  trans¬ 
mitted.  The  Inland  Power  &  Light 
already  operates  a  180,000-hp.  plant  at 
White  Salmon,  in  Skamania  County, 
approximately  40  miles  southeast  of  the 
new  plants. 


California  to  Make  Study  of  Her 
Dams. — In  accordance  with  the  act 
passed  at  the  recent  session  of  the  Cali¬ 
fornia  Legislature  vesting  control  and 
supervision  of  all  dams  in  the  state  in 
the  Department  of  Public  Works,  all 
existing  dams  in  California  are  to  be 
studied  within  the  next  three  years  and 
either  approved  or  ordered  changed  to 
comply  with  safety  requirements.  Dams 
built  in  the  future  or  alterations  made  to 
existing  dams  which  affect  their  safety 
must  be  approved  by  the  state  engi¬ 
neer  as  to  plans  and  specifications  be¬ 
fore  work  can  be  started.  Upon  request 
of  any  owner,  the  department  may  ap¬ 
point  a  consulting  board  to  report  on 
the  safety  measures  involved,  the  cost  of 
the  report  to  be  paid  by  owner.  The 
act  also  provides  for  supervision  over 
maintenance  and  operation  of  all  dams, 
including  the  taking  of  any  emergency 
steps  necessary  to  protect  life  and 
property. 

- MiO 

Recent  Court 

Decisions 

oAh. _ _ _ 

Powers  of  Ohio  Public  Utilities  Com¬ 
mission  Affirmed. — The  Supreme  Court 
of  Ohio  in  reviewing  a  case  affecting  a 
freight  carrier  (Stockton  vs.  Public  Utilities 
Commission)  declared  that  the  commission 
had  not  exceeded  its  powers  in  modifying  a 
certificate  of  convenience  issued  to  the 
plaintiff,  since,  for  good  cause  shown  and 
after  a  hearing,  it  has  authority  to  revoke 
or  modify  any  certificate  issued  by  it.  ( 166 
N.E.  135.)* 


Boy  Injured  on  Property  Not  Shown 
to  Belong  Exclusivexy  to  Defendant 
Not  a  Tre:spasse:r  as  Matter  of  Law. — 
Burges  vs.  Woodward  Iron  Company  was 
a  suit  brought  to  recover  damages  because 
of  injury  received  by  a  boy  who  climbed  a 
tree  and  came  in  contact  with  a  power  line 
maintained  by  defendant  in  what  was  al¬ 
leged  to  be  an  insufficiently  guarded  way. 
The  Supreme  Court  of  Alabama  found 
that  the  trial  court  did  not  err  in  refusing 
a  request  to  charge  the  jury  that  if  the 
wire  was  over  private  property  and  high 
enough  not  to  touch  persons  rightfully  us¬ 
ing  such  property,  and  if  the  property  was 
guarded  by  a  fence,  a  verdict  for  the  de¬ 
fendant  should  be  returned.  The  court  said 
that  the  wire  might  have  been  wholly  or 
partly  over  the  property  of  another  than 
the  company,  and  in  that  case  the  boy  was 
not  as  a  matter  of  law  a  trespasser  and 
whether  he  was  one  as  a  matter  of  fact 
was  for  the  jury  to  decide.  (121  So.  399.) 


•The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


Commission 

Rulings 

c/fk _ 

Massachusetts  City  May  Buy  Power 
FROM  Electric  Company  Without  Ask¬ 
ing  Commission’s  Approval. — The  Massa¬ 
chusetts  Public  Utilities  Department  has 
handed  down  a  decision  that  a  municipal 
electric  light  plant  which  contracts  to  pur¬ 
chase  power  is  not  subject  to  approval  of 
such  contracts  by  the  utility  commission. 
Recently  the  Turners  Falls  Power  &  Elec¬ 
tric  Company  and  the  city  of  Westfield 
petitioned  for  approval  of  a  contract  for 
the  supply  of  electric  power  by  the  company 
to  the  municipal  plant. 


Granting  Access  to  Utility’s  Rec¬ 
ords  Not  a  Trifling  Matter.  —  Issuing 
orders  of  mandatory  character  which  re¬ 
quire  public  utilities  to  grant  access  to 
books  and  records  upon  application  of  pri¬ 
vate  individuals  is  not  a  matter  to  be  lightly 
considered  by  the  Oregon  Public  Service 
Commission,  according  to  the  contention  of 
that  body  in  connection  with  a  request 
filed  by  the  city  of  Portland  for  authority 
to  examine  the  files  of  the  Portland  Elec¬ 
tric  Power  Company.  One  of  the  members 
being  absent  from  the  state,  the  commis¬ 
sion  refused  to  pass  upon  the  Portland 
application  until  the  full  board  could 
convene.  ^ 


Indiana  Commission  Sustains  Re¬ 
fusal  TO  Put  Industrial  Customers  on 
Monthly  Demand  Basis. — The  petition 
of  fourteen  large  Indianapolis  industrial 
customers  of  the  Indianapolis  Power  & 
Light  Company  to  the  Indiana  Public 
Service  Commission  asking  that  demand 
charges  be  billed  on  a  monthly  instead  of 
a  yearly  basis  (Electrical  World,  June 
1,  1118)  has  been  refused  by  the  com¬ 
mission.  Denial  was  based  on  the  grounds 
of  negligible  benefits  to  the  majority  of 
power  users  in  class  “D”  and  increased 
expenditures  and  loss  in  revenues  to  the 
company.  The  order  pointed  out  that  the 
switch  to  a  monthly  demand  basis  would 
mean  a  revenue  loss  of  $40,758,  according 
to  company  and  commission  figures,  and 
the  gain  to  ten  of  the  petitioners  would 
be  but  $1,700. 


Only  Registered  Engineers  Entitled 
TO  Appraise  Utilities  in  Oregon. — 
Hereafter  the  Oregon  Public  Service  Com¬ 
mission  will  give  little  weight  to  any  util¬ 
ity  valuation  report  not  bearing  the  sig¬ 
nature  of  an  officially  registered  engineer, 
this  attitude  being  in  accordance  with  the 
latest  interpretation  of  a  recent  opinion 
rendered  by  the  State  Attorney  General. 
Heretofore  in  Oregon  it  has  been  the 
custom  for  real  estate  firms,  developing 
companies  and  ordinary  lawyers  to  evalu¬ 
ate  utility  properties,  but  under  the  ruling 
of  the  state  legal  department  valuations 
of  this  character,  if  made  a  matter  of 
record,  establish  pr'ima  facie  evidence  that 
the  unprofessional  individual  or  firm  per¬ 
forming  the  work  rendered  such  report  in 
violation  of  the  law  which  provides  that 
any  person  engaging  in  the  business  of 
appraising  utility  property  for  rate-making 
purposes  must  be  a  registered  engineer. 
It  is  believed  that  the  opinion  will  have 
a  tendency  to  check  much  of  the  litigation 
which  in  the  past  arose  from  controversy 
involving  valuation  findings  of  inexperi¬ 
enced  and  unqualified  appraisers  which 
have  been  used  for  the  purpose  of  contest¬ 
ing  valuations  found  by  the  expert  engi¬ 
neers  of  the  regulatory  body. 
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News  About  Men  of  the  Industry 

_ _ _ 


H.  H.  Magdsick 
New  President  I.E.S. 

H.  H.  Magdsick, 
who  is  director  of 
commercial  engi¬ 
neering  at  the  Na¬ 
tional  Lamp  Works, 
Cleveland,  has  been 
elected  national 
president  of  the  II- 
.inninating  Engi¬ 
neering  Society  for 
the  year  1929-30. 
He  takes  office 
October  1.  M.‘.  Magdsick  has  been 

with  the  National  Lamp  Works  ever 
since  his  graduation  from  the  Uni¬ 
versity  of  Wisconsin,  School  of  Engi¬ 
neering,  in  1910.  At  that  time  he 
entered  the  old  Illuminating  Engineering 
Section  of  the  National,  where  he  did 
his  first  work  in  the  industry. 

It  was  in  1914  that  his  work  first  won 
wide  notice.  In  that  year  he  designed 
the  floodlighting  installation  for  the 
Woolworth  tower  in  New  York  City, 
which  was  among  the  first  floodlighting 
installations  on  a  large  building  any¬ 
where.  At  once  he  became  recognized 
as  an  illumination  expert. 

The  next  year  Mr.  Magdsick  added 
to  his  floodlighting  laurels  by  designing 
the  plans  and  specifications  for  flood¬ 
lighting  the  Statue  of  Liberty. 

He  has  been  director  of  commercial 
engineering  at  the  National  Lamp 
Works  since  1920,  and  in  that  capacity 
his  contributions  to  research  and  com¬ 
mercial  development  in  the  automotive, 
electrical  advertising,  motion  picture, 
theater  and  rural  electrification  fields 
are  widely  recognized. 

His  efforts  and  knowledge  of  lighting 
principles  and  practices  led  him  to 
Europe  in  1923,  where  he  investigated 
continental  lighting  conditions  and  co¬ 
operated  with  various  European  inter¬ 
ests  in  lighting  development.  He  is  on 
the  lecture  staff  of  Case  School  of 
Applied  Science  for  commercial  lighting 
and  projection. 

At  present  Mr.  Magdsick  is  a  member 
of  the  lighting  division  of  the  Society 
of  Automotive  Engineers  and  a  member 
of  the  motor  vehicle  lighting  division  of 
the  Illuminating  Engineering  Society. 
Of  the  latter  organization  he  was  for 
two  years  chairman  of  the  committee  on 
papers. 


H.  Speight  has  been  appointed  sec¬ 
tion  engineer  in  charge  of  electrochem¬ 
ical  and  electrometallurgical  work  in  the 
general  engineering  department  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company.  A  native  of  England, 
Mr,  Speight  was  connected  with  the 
British  Westinghouse  Company,  the 
Manchester  Corporation  and  engaged  in 
electrical  contracting  work  before  trans¬ 


ferring  his  interests  to  America.  He 
first  became  identified  with  the  Poole 
Dryer  Corporation  of  Vancouver,  Brit¬ 
ish  Columbia,  and  later  with  the  Granby 
Consolidated  Mining,  Smelting  &  Power 
Company.  It  was  three  and  one-half 
years  ago  that  Mr.  Speight  joined  the 
Westinghouse  interests. 


W.  E.  Robertson  Resumes 
Law  Practice 

William  E.  Robertson,  for  years  an 
outstanding  figure  in  the  national  lead¬ 
ership  of  the  wholesale  branch  of  the 
electrical  industry,  has  retired  from  the 
Robertson  Cataract  Electric  Company, 
Buffalo,  of  which  he  has  long  been 
vice-president  and  general  manager.  He 
will  resume  the  practice  of  law,  which 
he  followed  many  years  ago  before  he 
entered  the  electrical  industry,  and  will 
devote  himself  to  the  field  of  distribu¬ 
tion  as  it  involves  the  problems  of  in¬ 
dustrial  companies  serving  the  electrical 
industry. 

As  a  jobber  Mr.  Robertson  has  had 
an  active  and  distinguished  career.  As 
a  member  of  the  executive  committee  of 
the  Electrical  Supply  Jobbers’  Associa¬ 
tion.  now  the  National  Electrical 
Wholesalers’  Association,  and  as  chair¬ 
man  of  its  Atlantic  division  he  has 
played  a  prominent  part  in  the  develop¬ 
ment  of  the  distributing  branch  of  the 
electrical  industry.  For  years  he  also 
served  as  the  representative  of  the 
wholesalers  on  the  executive  committee 
of  the  National  Electric  Light  Asso¬ 
ciation,  interpreting  the  viewpoint  of 
the  jobber  to  the  power  industry  and 
acting  as  a  liaison  to  co-ordinate  the 
policies  of  the  two 
organizations.  His 
vision  and  courage, 
his  unusual  ability 
as  a  speaker  and 
his  natural  qualities 
of  leadership  have 
won  him  wide  in¬ 
fluence  and  a  vast 
circle  of  friends 
within  all  groups 
of  electrical  men. 

To  them  his  retire¬ 
ment  will  bring  genuine  regret,  for  the 
industry  loses  one  of  its  most  construc¬ 
tive  workers  for  the  advancement  of 
electrical  progress  through  organized 
co-operation. 

Mr.  Robertson  was  one  of  the  found¬ 
ers  of  the  Society  for  Electrical  Develop¬ 
ment  and  has  been  active  in  the  pro¬ 
motion  of  the  idea  of  local  leagues.  He 
has  been  an  enthusiastic  exponent  of 
better  salesmanship  and  more  intelli¬ 
gent  merchandising  for  the  development 
of  the  domestic  uses  of  electricity  as  a 
service  to  the  public.  He  is  one  of  the 
trustees  of  the  James  H.  McGraw 
awards. 


F.  A.  Merrick  Elected 
Pesident  of  Westinghouse 

F.  A.  Merrick,  an  executive  well 
known  within  the  electrical  industry, 
was  elected  president  of  the  Westing¬ 
house  Electric  &  Manufacturing  Com¬ 
pany  by  the  board  of  directors  of  the 
company,  which  met  June  26.  In  an¬ 
nouncing  the  election  of  Mr.  Merrick  to 
the  presidency  of  the  company  A.  W. 
Robertson,  chairman,  also  stated  that 
the  board  of  directors,  while  accepting 
the  resignation  of  E.  M.  Herr,  presi¬ 
dent  since  1911,  in  order  that  he  might 
go  on  an  extended  vacation,  had  elected 
Mr.  Herr  vice-chairman. 

Mr.  Merrick  advances  to  the  posi¬ 
tion  of  president  from  the  position  of 
vice-president  and  general  manager  of 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  He  is  a  native  of 
New  Jersey  and 
received  h  i  s  tech¬ 
nical  education  at 
Lehigh  University. 

Shortly  after  h  i  s 
graduation  he  was 
employed  by  the 
Steel  Motors  Com¬ 
pany,  a  subsidiary 
of  the  Lorain  Steel 
Company,  where 
he  was  responsible 
for  many  important 
electrical  inventions  and  where  he  held 
the  position  of  manager  and  chief  en¬ 
gineer. 

On  the  acquisition  of  the  Steel  Mo¬ 
tors  Company  by  the  Westinghouse 
company  Mr.  Merrick  entered  the 
Westinghouse  organization.  He  was 
immediately  selected  to  prepare  plans  for 
a  plant  in  Canada  and  upon  the  forma¬ 
tion  of  the  Canadian  Westinghouse 
Company,  Limited,  in  1903,  was  sent 
to  the  Dominion  as  superintendent  of 
the  company,  subsequently  becoming 
manager  of  works  and  later  vice-presi¬ 
dent  and  general  manager.  In  the 
World  War  emergency  Mr.  Merrick 
was  assigned  to  organize  the  operations 
of  the  New  England  Westinghouse 
Company  and  after  the  war  Mr.  Mer¬ 
rick  was  located  in  London,  England, 
for  two  years  as  special  representative 
of  the  Westinghouse  Electric  Interna¬ 
tional  Company,  after  which  he  returned 
to  Canada  to  resume  his  duties  as  vice- 
president  and  general  manager  of  the 
Canadian  Westinghouse  Company,  Lim¬ 
ited. 

The  achievements  of  Mr.  Merrick 
before,  during  and  following  the  World 
War  won  for  him  in  January,  1925,  the 
position  of  vice-president  and  general 
manager  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  with  head¬ 
quarters  in  East  Pittsburgh,  Pa.  In 
June,  1925,  he  was  also  elected  a  direc¬ 
tor  of  the  company.  Mr.  Merrick  in  his 
new  executive  position  will  make  his 
headquarters  in  Pittsburgh. 
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S.  P.  MacFadden  Heads 
Nebraska  Section  of  N.E.L.A. 

S.  P.  MacFadden, 
who  was  elected 
president  of  the  Ne¬ 
braska  section  of  the 
National  Electric 
Light  Association, 
as  announced  in  the 
June  8  issue  of  the 
Electrical  World, 
entered  the  public 
utility  field  as  a 
member  of  the  dis¬ 
tribution  department  of  the  Stone  & 
Webster  organization  in  Beaumont, 
Tex.,  in  1917.  After  spending  two  )'ears 
in  the  army  he  was  appointed  assistant 
to  the  railway  superintendent  in  Beau¬ 
mont  and  subsequently  assumed  the 
duties  of  assistant  to  the  manager  of 
the  Eastern  Texas  Electric  Company. 
Later  assignments  included  the  positions 
of  assistant  to  Luke  C.  Bradley,  district 
manager  of  the  southwestern  district  of 
Stone  &  Webster,  Inc.,  in  Houston  and 
superintendent  of  the  Eastern  Texas 
Electric  Company  in  charge  of  the  Port 
Arthur  properties.  On  the  acquisition 
of  the  Western  Public  Service  Company 
in  1925  by  the  Stone  &  Webster  inter¬ 
ests  he  was  appointed  manager  of  the 
northern  division  of  the  company  with 
headquarters  at  Scottsbluff,  Neb.,  and 
when  the  company  was  reorganized  dur¬ 
ing  the  present  year  Mr.  MacFadden 
was  elected  vice-president  of  the  new 
company. 


H.  B.  Smith  New  President 
ofA.LE.E. 

Harold  Babbitt  Smith,  whose  election 
as  president  of  the  American  Institute 
of  Electrical  Engineers  was  announced 
officially  this  week  at  the  Swampscott 
convention,  is  widely  known  throughout 
the  electrical  industry  as  an  educator, 
engineer  and  investigator  in  the  field  of 
high-voltage  electrical  phenomena.  Pro¬ 
fessor  Smith  has  been  director  of  the 
department  of  electrical  engineering  at 
the  Worcester  Polytechnic  Institute 
since  the  fall  of  18%  and  consulting 
engineer  of  the  Westinghouse  Electric 
&  Manufacturing  Company  since  1905. 
His  work  in  the  development  of  high- 
voltage  transformer  design  and  in  solid 
dielectrics  has  commanded  national  at¬ 
tention. 

Professor  Smith  was  chairman  of  the 
International  Group  Jury  of  Awards  in 
Electrical  Engineering  at  the  St.  Louis 
Exposition  in  1904,  and  from  1917  to 
1919  served  as  an  associate  member  of 
the  U.  S.  Naval  Consulting  Board  on 
anti-submarine  work.  He  is  a  member 
of  the  American  Society  of  Mechanical 
Engineers,  fellow  of  the  A.I.E.E.,  past- 
vice-president  of  the  latter,  former 
chairman  of  its  committee  on  sections, 
member  of  the  insiuunoii  of  Electrical 
Engineers,  the  Society  for  the  Promo¬ 
tion  of  Engineering  Education,  and  has 
written  extensively  for  scientific  and 
engineering  publications.  His  recent 
work  includes  the  development  of  an 


engineering  research  laboratory  for 
ultra-high-voltage  investigations  at  the 
Worcester  Polytechnic  Institute,  includ¬ 
ing  the  design  of  a  transformer  of 
unique  characteristics  for  operation  at 
pressures  of  the  order  of  1,000,000  volts. 
Professor  Smith  has  recently  received 
the  honorary  degree  of  doctor  of  engi¬ 
neering  from  Purdue  University  and  the 
Worcester  Polytechnic  Institute. 


J.  L.  Haley,  vice-president  and 
Capital  division  manager  of  the  New 
York  Power  &  Light  Corporation,  has, 
in  addition  to  his  present  assignment, 
been  given  executive  jurisdiction  over 
the  other  divisions  of  the  company,  the 
several  division  managers  reporting 
directly  to  him.  Mr.  Haley  has  had 
wide  experience  in  utility  managership. 
Before  joining  the  New  York  Power 
&  Light  Corporation,  in  1923,  he  was 
associated  with  the  H.  L.  Doherty 
organization  in  managerial  positions, 
covering  a  period  of  eight  years  in 
Colorado,  Oklahoma,  Connecticut  and 
Mississippi.  Since  his  appointment  in 
1927  as  Capital  division  manager  he  has 
been  prominent  in  civic  affairs  and  at 
present  is  chairman  of  the  industrial 
development  committee  of  the  Albany 
Chamber  of  Commerce. 


O.  H.  Eschholz  New  Westing- 
house  Patent  Manager 

O.  H.  Eschholz  has  been  appointed 
manager  of  the  patent  department  of 
the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  to  succeed  O.  S. 
Schairer,  who  resigned  to  accept  a  simi¬ 
lar  position  with  the  Radio  Corporation 
of  America.  Mr.  Eschholz’s  headquar¬ 
ters  will  be  at  the  company’s  East  Pitts¬ 
burgh  works.  Born  at  Holyoke,  Mass., 
Mr.  Eschholz  was  graduated  in  1910 
from  Worcester  Polytechnic  Institute. 
He  then  entered  the  employ  of  the 
Westinghouse  company  and  during  the 
next  twelve  years  was  engaged  in  engi¬ 
neering  activity  in 
many  branches  of 
the  electrical  art. 

Some  50  patents,  a 
number  of  them  of 
substantial  impor¬ 
tance,  have  been 
issued  as  a  re¬ 
sult  of  this  work. 

He  has  a  wide 
reputation  in 
electric  arc  weld¬ 
ing,  during  the  war 
having  participated  in  the  work  of  the 
welding  committee  of  the  Emergency 
Fleet  Corporation.  In  1923  he  took  an 
executive  position  with  a  chemical 
company,  later  becoming  production 
engineer  for  the  Standard  Gauge  Steel 
Company,  Beaver  Falls,  Pa.  He  re¬ 
turned  to  the  Westinghouse  company  in 
April,  1924,  and  began  work  in  the 
patent  department.  Since  then  he  has 
engaged  in  substantially  every  phase 
of  patent  work,  devoting  much  of  his 
time  to  the  stimulation  of  research  and 
invention  on  new  and  desirable  lines. 


Obituary 

C/^ _ 

Oliver  Ames,  senior  member  of  the 
board  of  directors  of  the  General  Elec¬ 
tric  Company,  died  at  his  home  in 
North  Easton,  Mass.,  June  18.  Mr. 
Ames  had  been  a  member  of  the  board 
since  1893,  being  elected  at  that  time  to 
fill  the  vacancy  caused  by  the  death  of 
his  father,  who  previous  to  the  forma¬ 
tion  of  the  General  Electric  Company 
was  a  director  of  the  Thomson-Houston 
Company.  Mr.  Ames  also  served  on  the 
directorate  of  the  Edison  Electric  Il¬ 
luminating  Company  of  Boston.  He 
was  65  years  of  age. 

George  W.  Conover,  inventor  of  the 
Conover  electric  dishwasher  and  for 
many  years  identified  with  the  electric 
supply  business  in  Chicago,  died  June 
10.  He  joined  the  old  Electrical  Sup¬ 
ply  Company  in  1885  or  1886,  when 
Franklin  S.  Terry  was  manager. 
Later  the  name  of  the  organization 
was  changed  to  the  Ansonia  Electric 
Company.  Mr.  Conover  was  purchas¬ 
ing  agent  for  many  years.  In  the  panic 
of  1893  the  company  was  forced  to 
make  aq  assignment,  but  due  to  the 
financial  condition  of  the  country  it  was 
impossible  to  reorganize  and  the  stock 
was  sold  out  by  the  assignee. 

William  O.  Winston,  Jr.,  vice-pres¬ 
ident  and  director  of  Winston  Brothers 
Company,  Minneapolis,  who  had  been 
in  Seattle,  Wash.,  for  the  past  two  years 
directing  construction  of  the  municipal 
power  dam  there,  died  June  18  in  the 
coast  city  after  a  short  illness.  Follow¬ 
ing  graduation  from  Williams  College 
in  1%8,  Mr.  Winston  matriculated  at 
the  college  of  mechanical  and  electrical 
engineering  at  Cornell  University.  He 
completed  bis  studies  there  in  1911  and 
entered  the  field  of  engineering  work, 
becoming  a  member  of  tbe  firm  of  which 
his  father  was  president.  At  the  time  of 
his  death  he  was  in  charge  of  the  con¬ 
struction  of  the  Diablo  Dam  on  the 
Skagit  River,  a  unit  in  the  hydro-electric 
development  of  the  city  of  Seattle.  Mr. 
Winston  was  43  years  of  age. 

W.  G.  Duncan  of  Greenville,  Ky., 
a  pioneer  in  coal  mining  and  power 
operations  in  the  western  Kentucky 
coal  fields,  died  at  his  home  in  Green¬ 
ville,  Ky.,  June  10,  following  an  illness 
of  several  months.  Mr.  Duncan,  head 
of  the  W.  G.  Duncan  Coal  Company, 
with  mines  at  Graham  and  Luzerne, 
during  the  war  period  erected  a 
5,000-kw.  generating  plant.  At  about 
the  same  time  the  St.  Bernard  Coal 
Company  erected  a  plant  of  the  same 
size,  and  later  these  plants  were  leased 
and  subsequently  sold  to  the  Kentucky 
Utilities  Company.  They  became  im¬ 
portant  units  in  the  generating  and 
distributing  systems  of  this  company, 
which  proceeded  to  build  transmission 
lines  and  connect  up  other  generating 
units,  which  today  supply  a  large  sec¬ 
tion  of  western  Kentucky  with  power 
and  light. 
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Financial  and  Statistical  News 


(JH. _ 

A  MUCH  SMALLER  VOLUME  of  trading  is  being  done  by 
the  overworked  securities  markets  this  week.  Ten  per  cent 
money,  however,  has  not  discouraged  buying.  The  majority 
of  operations  are  apparently  on  the  bull  side. 

- A  FEATURE  OF  THE  UTILITY  STOCKS  is  North  American  common, 

which  reached  a  new  high  of  146.  The  company  earned  $4.68  per 
share  last  year  and  its  operations  this  year  to  date  show  a  very 
satisfactory  growth.  American  Gas  &  Electric  and  Electric  Investors 
are  also  strong  points  again  this  week. 

- Merger  rumors  have  subsided  for  the  moment,  although  addi¬ 
tional  properties  are  mentioned  in  connection  with  the  hig  Eastern 
utilities  consolidation  and  a  tie-up  of  Pacific  Coast  properties  is  also 
talked  of. 


Stone  &  Webster  Forms 
$100,000,000  Corporation 

Stone  &  Webster,  Inc.,  which  for  40 
years  has  played  a  prominent  part  in  the 
development  of  the  public  utility  prop¬ 
erties  throughout  the  country,  has  just 
announced  the  formation  of  a  $100,000,- 
000  corporation  in  which  the  public  will 
have  a  40  per  cent  participation.  The 
new  organization  will  have  the  same 
name,  Stone  &  Webster,  Inc.,  as  its 
predecessor,  but  it  is  to  be  a  Delaware 
corporation,  whereas  the  old  company 
was  a  Massachusetts  company.  Ap¬ 
proximately  $57,500,0(K)  of  new  capital 
funds  will  be  added  to  the  enterprise, 
of  which  $40,000,000  will  be  derived 
from  the  sale  of  shares  shortly  to  be 
offered  to  the  public,  and  the  balance 
will  represent  securities  now  held  by 
Stone  &  Webster.  Inc.,  which  are  to  be 
turned  over  to  the  new  organization. 

The  business  of  the  new  company  will 
continue  under  the  same  management, 
but  the  directorate  will  be  increased  to 
include  Albert  H.  Wiggin,  chairman  of 
the  board  of  the  Chase  National  Bank ; 
W.  Cameron  Forbes,  formerly  Governor- 
General  of  the  Philippines:  Joseph  P. 
Grace,  chairman  of  the  board  of  W.  R. 
Grace  &  Company:  Herbert  L,  Pratt, 
chairman  of  the  board  of  the  Standard 
Oil  Company  of  New  York,  and  Eliot 
Wadsworth,  formerly  Assistant  Secre¬ 
tary  of  the  Treasury.  The  majority  or 
all  the  stock  of  the  following  companies 
is  to  he  owned  by  Stone  &  Webster, 
Inc.,  Stone  &  Webster  Engineering 
Corporation,  Stone  &  Webster  and 
Blodget,  Inc.,  Stone  &  Webster  Service 
Corporation.  Stone  &  Webster  Asso¬ 
ciates  Corporation,  Stone  &  Webster 
Investment  Corporation  and  Stone  & 
Webster  Realty  Corporation. 


Large  Energy  Output 
Apparently  Continuing 

Suggestive  of  probable  continued 
gains  in  other  parts  of  the  country  also, 
for  which  no  information  is  yet  avail¬ 
able.  are  the  statements  of  recent  weekly 
output  reported  by  the  subsidiaries  of 
the  American  Gas  &  Electric  Company, 
These  show  gains  of  21,  17  and  21 


per  cent  for  the  weeks  ended  June 
1,  8  and  15,  respectively,  over  the 
corresponding  periods  last  year.  The 
reported  figures  are  70,032,307,  73,- 
497,338  and  74,528,435  kw.-hr. 

Voting  Trust  Formed  by 
Consolidated  of  Baltimore 

To  insure  permanence  of  its  present 
management  rather  than  being  drawn 
into  one  of  the  large  systems  is  the 
apparent  object  on  the  part  of  directors 
of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore  in 
forming  a  voting  trust  for  the  com¬ 
pany’s  stock.  Directors  are  reported 
to  have  stated  the  purpose  was  “to 
avoid  any  risk  of  change  in  manage¬ 
ment  through  the  manipulation  of  small 


New  Enicland  Publle  Service  Company  Pre¬ 
ferred  Stock. 

Amount,  40,000  shares. 

Price,  $97  and  accrued  dividends  to  yield 
over  6.18  per  cent. 

Feature,  convertible  into  common  stock. 

New  England  Public  Service  Com¬ 
pany  is  a  part  of  the  Middle  West  Utili¬ 
ties  system  and  the  operating  com¬ 
panies  and  their  subsidiaries  now  serve 
553  industrial  and  farming  communities 
with  an  estimated  total  population  of 
941,810  in  Maine,  New  Hampshire  and 
Vermont.  Plants  of  the  subsidiaries 
have  a  total  generating  capacity  of 
204,501  kw.,  of  which  over  69  per  cent 
is  hydro-electric.  The  company  has  no 
funded  debt  and  for  the  year  ended 
April  30,  1929,  the  earnings  available 
for  dividends  on  all  classes  of  pre¬ 
ferred  stock  were,  after  depreciation, 
over  2.51  times  the  maximum  annual 
dividend  requirements  on  the  total  pre¬ 
ferred  stock  outstanding.  Unless  called 
for  redemption,  each  share  may  be  ex¬ 
changed  up  to  and  including  July  2, 
1934,  for  three  shares  of  the  company’s 
common  stock,  or  for  one  share  of  pre¬ 
ferred.  $6  dividend  series.  After  the 
above  date  the  common  stock  exchange 
privilege  expires.  During  the  five  years 
ended  July  2,  1934,  no  split-up  of  the 


_ 

minority  stock  interests  to  the  injury 
of  the  unorganized  and  inactive  majority 
stockholders.” 

A  spectacular  upward  movement  of 
the  company’s  common  stock  was 
checked  last  week  by  a  denial  on  the 
part  of  officers  that  the  United  Corpora¬ 
tion  was  acquiring  a  substantij6  minor¬ 
ity  interest.  Quotations  rose  suddenly 
from  around  $108  to  about  $160,  later 
receding  close  to  the  old  level  in  fairly 
active  trading. 


Utility  Companies  Make 
Application  to  List  Stocks 

Shares  of  the  United  Gas  Improve¬ 
ment  Company,  which  for  many  years 
have  been  listed  on  the  New  York  Curb, 
will  be  transferred  to  the  big  board  if  a 
listing  application  now  pending  is  ap¬ 
proved.  The  company’s  application  calls 
for  20,324,835  shares  of  no-par  common 
stock  and  508,120  shares  of  no-par  cumu¬ 
lative  preferred.  Aplication  has  also 
been  made  to  the  Stock  Exchange  to  list 
1,045,000  shares  of  no- par  class  A  stock 
of  the  International  Hydro-Electric  Sys¬ 
tem,  a  subsidiary  of  the  International 
Paper  &  Power  Company.  Among  the 
other  recent  applications  are  the  fol¬ 
lowing;  General  Public  Service  Corpo¬ 
ration,  595,772  shares  of  common  stock 
without  par  value  already  authorized ; 
North  American  Company,  131,378 
no-par  common  shares. 


common  stock  can  be  made  after  the 
present  financing  is  completed,  and  no 
dividends  payable  in  stock  are  to  be  de¬ 
clared  on  the  common  except  out  of 
earned  surplus.  The  redemption  price 
is  $105  and  accrued  dividends.  No  ad¬ 
ditional  convertible  preferred  stock  can 
be  issued,  unless  during  twelve  months 
ending  within  60  days  prior  to  such 
issue  the  net  income  after  deducting 
dividends  on  prior  lien  preferred  stock 
shall  be  at  least  1.75  times  the  preferred 
dividend  requirements,  except  ex¬ 
changed  preferred  stock  and  outstanding 
convertible  preferred.  No  additional 
class  of  stock  having  preference  over  or 
equal  rank  with  the  convertible  pre¬ 
ferred  may  be  created  without  a  two- 
thirds  vote  of  the  holders  of  the  con¬ 
vertible  preferred. 

General  Water  Works  &  Electric  Corpora¬ 
tion  Common  Stock,  Class  A. 

Amount,  110,000  shares. 

Price,  $26.75  per  share,  flat. 

Purpose,  acquisition  of  additional  sub¬ 
sidiaries,  to  reimburse  in  connection 
with  additions  and  betterments  to  its 
present  subsidiaries  and  for  other 
corporate  purposes. 

General  Water  Works  &  Electric 
Corporation  through  subsidiary  com¬ 
panies  renders  electric  light,  power. 


New  Capital  Issues 
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April’s  Unusual  Central  Station  Record 

Revenue  rises  9.4  per  cent  to  $167,900,000.  Equals  that  of  March. 
Seasonal  decline  absent.  Output  almost  7,500,000,000 
kw.-hr.,  up  16.7  per  cent 


water,  gas  and  other  services  in  172 
communities  in  Texas,  Louisiana,  Okla¬ 
homa,  Kentucky,  New  Mexico,  Penn¬ 
sylvania,  Idaho,  Indiana  and  other 
states.  The  combined  population  of  the 
territory  served  is  estimated  at  400,000 
and  the  total  number  of  consumers  is 
approximately  61,700. 

CI  Paso  Blertrio  Company  First  Mortrace 
Gold  Bonds. 

Amount,  $4,000,000. 

Price,  $95  and  Interest,  to  yield  5.40  per 
cent. 

Date  of  maturity,  1950. 

El  Paso  Electric  Company,  operating 
in  Texas  and  the  rural  sections  along 
its  transmission  lines,  which  extend  a 
distance  of  approximately  ISO  miles 
along  the  Rio  Grande,  is  under  the 
direction  of  Stone  &  Webster,  Inc. 
These  5  per  cent,  series  A,  bonds  are 
dated  June  1,  1925,  and  mature  June  1, 
1950.  They,  together  with  the  series  A 
bonds  heretofore  issued,  making  the 
amount  presently  to  be  outstanding 
$8,000,000,  constitute  the  company's 
only  funded  debt,  and  will  be  secured 
by  a  direct  first  mortgage  on  all  of  the 
fixed  public  utility  property.  Proceeds 
from  the  sale  of  the  issue  will  be  used 
to  retire  the  present  floating  debt  of  tbe 
company  and  to  finance  the  major  por¬ 
tion  of  the  company’s  construction 
program,  the  principal  items  of  which 
are  the  construction  of  the  new  power 
station  with  its  connecting  transmission 
system,  installation  of  equipment  in  the 
present  power  station  for  the  utilization 
of  natural  gas  as  fuel,  and  the  construc¬ 
tion  of  a  new  international  bridge. 


Commonwealth  Power  Electricity 
Consumption  Continues  to  Increase. 
— .Activity  of  general  business  in  the 
territory  served  by  the  Commonwealth 
Power  Corporation  system  is  reflected 
in  substantial  increases  in  the  consump¬ 
tion  of  electricity.  Sales  of  electricity 
in  May  totaled  172,086,202  kw.-hr.,  as 
compared  with  144,427,920  kw.-hr.  in 
May  last  year,  an  increase  of  19.15  per 
cent.  For  the  first  five  months  of  1929 
electric  sales  were  842,562,316  kw.-hr., 
as  compared  with  738,599,947  kw.-hr. 
for  the  first  five  months  of  last  year,  a 
gain  of  14.08  per  cent.  For  the  twelve 
months  ended  May  31,  1929,  electric 
sales  were  1,916,443,050  kw.-hr.,  as  com¬ 
pared  with  1,660,876,088  kw.-hr.  for  the 
twelve  months  of  last  year,  a  gain  of 
15.39  per  cent. 


That  April  operations  of  electric 
light  and  power  companies  had  not 
only  continued  the  gains  of  previous 
months,  compared  with  the  early  part 
of  1928,  but  had  surpassed  them  seemed 
probable  a  number  of  weeks  ago  when 
the  activities  of  a  few  individual  com¬ 
panies  became  known.  What  was  then 
surmised  has  now  been  confirmed  by 
country-wide  statistics  collected  by  the 
U.  S.  Geological  Survey  and  the  Elec¬ 
trical  World. 

Energy  output  amounted  to  7,499,- 
416,000  kw-hr,,  exceeding  that  of  April, 
1928,  by  nearly  1,075,000,000  kw.-hr., 


or  16.7  per  cent.  Revenue,  $167,900,000, 
increased  correspondingly  by  $14,700,- 
000,  or  9.4  per  cent,  and  operating  ex¬ 
penses  were  $70,400,000,  against  $64,- 
100,000  a  year  ago.  The  revenue  equaled 
that  of  March  and  the  energy  output 
decreased  but  slightly,  the  usual  sea¬ 
sonal  decline  failing  to  occur.  These 
figures  are  for  the  entire  industry; 
where  reports  are  missing  estimates  have 
been  used. 


The  average  daily  output,  250,000,000 
kw.-hr.  materially  exceeded  that  of 
March  and  barely  missed  the  record  of 
251,000,000  kw.-hr.  attained  in  January 
and  February.  It  far  overshot  the  esti¬ 
mated  normal  of  235,000,000  based  on 
the  past  five  years’  growth.  This  un¬ 
usual  situation  can  be  ascribed  only  to 
the  marked  gain  in  industrial  activity 
compared  with  the  early  part  of  1928, 
and  is  in  turn  strong  evidence  that  the 
gain  was  general,  because  electrical  en¬ 
ergy  enters  into  virtually  every  manu¬ 
factured  product. 

The  revenue,  which  had  been  closely 


following  the  normal  curve  for  a  num- 
l)er  of  months,  as  is  evident  from  the 
chart,  but  which  fell  somewhat  below 
it  in  March,  rose  sufficiently  in  April  to 
come  just  up  to  the  computed  value, 
averaging  $5,600,000  a  day. 

Water  power  supplied  nearly  43  per 
cent  of  the  total  output ;  the  average 
daily  production  from  this  source  broke 
all  previous  records.  The  rise,  however, 
was  only  7.6  per  cent  over  the  output 


Table  I — Central-Station  Financial  Operations 
in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

Total  Gross  Revenue 
from  Sale  of  Energy* 

Total  Operating 
and  Maintenance 
Expenset 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

Ja.  ary.. . . 
Fe°^uary.. . 

March . 

April . 

$184,200 

174,300 

167,700 

167,900 

$170,000 

161,300 

155,700 

153,200 

■f8.2 
+  8.0 
+  7.6 
+  9.4 

$71,900 

69,100 

69,100 

70,400 

$66,700 

64,200 

64,700 

64,100 

Table  II — Central-Station  Fuel  Consumption 
in  the  United  States^ 


Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1929 

Coal 

Oil 

Gas 

Short 

Tons 

Per  1 
Cent 
In¬ 
crease 

Barrels 

Per 

Cent 

In¬ 

crease 

Thou¬ 

sands 

Cubic 

Feet 

Per 

Cent 

In¬ 

crease 

January . 

3.796,778 

+  14.3 

+  62.0 

7,923,161 

+  60.0 

February . 

3,381,668 

+  8.3 

834,386 

EKEl 

7,164,889 

+  46  4 

March . 

3,265,118 

+  4  6 

697,182 

+  19.3 

+  44.5 

April . 

3,136,070 

+  10.7 

611,208 

+  20.5 

7,789,490  1 

+  47.0 

*Aggregate  gross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tDo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  tAs  collected  by  U.  S.  Geological  Survey. 
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April  Averages  Rise,  Counter  to  Seasonal  Trend 


of  April,  1928.  The  major  part  of  the 
increase  had  to  be  gfenerated  in  fuel- 
burning:  plants.  These  produced  4,294,- 
178,000  kw.-hr.,  approximately  884,000,- 
(X)0  kw.-hr.  less  than  in  the  peak  month, 
January,  but  701,000,000  more  than  the 


production  a  year  ago.  The  latter  is 
equivalent  to  an  increase  of  19.5  per 
cent. 

Fuel  consumption  was  greater,  but 
not  proportionately  so — evidence  of  fur¬ 
ther  progress  in  thermal  plant  efficiency. 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1929 

Generated,  Thousands  of  Kw.-Hr.* 

1  I^urchased  for  Resale 

Total 

1  Hydro  | 

1  Fuel 

Generated 

Per  Cent 
Inc. 

Generated  j 

Per  Cent 
Inc. 

Generated 

Per  Cent! 
Inc. 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

January . 

7,803,765 

-1-15.2 

2,625,408 

'  -b  0.6 

5,178,357 

-b24.5 

1,260,000 

0 

February . 

7,046,042 

-hlO  0 

2,390,320 

—  2.9 

4,655,722 

-bl8.l 

1,200,000 

0 

March . 

7,602,038 

-f-12.3 

j  3,089,728 

-f-12.8 

4,512,310 

-bl2.0 

1,320,000 

-b5  0 

April . 

7,499,416 

-1-16.7 

3,205,238 

-b  7.6 

4,294,178 

-bl9.5 

1,310.000 

i 

-b7.5 

Table  IV — Regional  Operations,  Revenue  and  Energy  Output  in  April,  1929 

Compared  with  Corresponding  Month  of  Previous  Year 


Relatively  more  oil  and  notably  more 
gas  are  being  consumed  than  were  used 
in  the  early  part  of  1928. 

Regionally,  a  conspicuous  showing  is 
made  by  two  of  the  country’s  chief  in¬ 
dustrial  areas.  New  England  stands 
out  with  unusual  gains  over  the  corre¬ 
sponding  month  last  year — ^21  per  cent 
in  output  and  10  per  cent  in  revenue. 
A  similar  showing  is  made  by  the  East 
North  Central  division — 20  per  cent 
larger  output  and  1 1  per  cent  more 
revenue.  The  24  per  cent  increase  in 
energy  generated  in  the  South  Atlantic 
states  is  noteworthy,  though  the  fact 
should  not  be  overlooked  that  it  is  partly 
due  to  new  hydro  capacity  put  into  oper¬ 
ation  during  the  year.  The  change  in 
revenue  was  smaller,  being  close  to  the 
country-wide  average. 

The  Southwest  continues  its  remark¬ 
able  march,  with  31  per  cent  more  en¬ 
ergy  generated  and  17  per  cent  more 
revenue.  The  West  North  Central 
states,  also,  have  made  an  unusual  spurt. 
In  the  great  agricultural  section  a  rate 
of  growth  equal  to  that  in  the  manufac¬ 
turing  centers  is  not  generally  to  be 
expected.  The  reported  13  per  cent  in¬ 
crease  in  kilowatt-hours  and  7  per  cent 
in  earnings  is  exceptional.  On  the  Coast, 
favored  region  of  water  power,  the  rap¬ 
idly  mounting  operation  of  fuel-using 
plants  deserves  notice. 


American  Water  Works  &  Elec¬ 
tric  Declares  Special  Stock  Divi¬ 
dend.  —  Directors  of  the  American 
Water  Works  &  Electric  Company,  Inc., 
have  declared  a  special  stock  dividend  of 
10  per  cent  on  the  common  stock,  pay¬ 
able  July  11  to  holders  of  record  July  1. 
The  company  is  now  paying  dividends 
on  this  issue  at  the  rate  of  25  cents  per 
share  quarterly  in  cash  and  1/40  of  a 
share  semi-annually  in  stock.  The  com¬ 
pany  also  declared  the  regular  quarterly 
dividend  of  $1.50  per  share  on  the 
$6  series  first  preferred  stock,  payable 
October  1  to  holders  of  record  Septem¬ 
ber  12. 


Commonwealth  &  Southern  Cor¬ 
poration  Declares  Initial  Dividend. 
— The  board  of  directors  of  the  Com¬ 
monwealth  &  Southern  Corporation  at  a 
recent  meeting  declared  a  quarterly 
stock  dividend  of  1/80  of  a  share  of 
common  stock,  distributable  September 
1,  1929,  to  holders  of  common  stock  of 
the  corporation  of  record  at  the  close 
of  business  August  1,  1929. 


Energy  Generated,  Thouitand*  of  Kw.-Hr.* 


Region 

Revenue 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States . 

167,900 

-b  9.4 

7,499,416 

-bl6.7 

3,205,238 

+  7.6 

4,294,178 

+  19.5 

New  England . 

16,200 

-blO.5 

485,223 

-b2l  5 

236,596 

+  21.7 

248,627 

+  21.2 

Middle  Atlantic . 

43,250 

■b  7.1 

1,753,352 

-bl2. 1 

610,603 

+  8.2 

1,142,749 

+  14.3 

East  North  Central 

43,090 

-bill 

1,909,768 

-b20.3 

268,803 

+  10.2 

1,640,965 

+  22.0 

West  North  Central 

12,850 

-b  7.1 

406,089 

-bl3  1 

132,133 

—  0.7 

273,956 

+  21.2 

South  Atlantic . 

18,950 

-b  8  8 

1,033,920 

+  24.5 

660,513 

+  40.  1 

373,407 

+  13 

I^ast  South  Centra! 

5,620 

-b  8  6 

270,388 

+  9  9 

215,152 

+  11.  1 

55,236 

+  1.6 

West  South  Central 

8,490 

-bl7  0 

375,791 

+  31  0 

8,388 

+  32.6 

367,403 

+  30.9 

4,100 

+  9  0 

306,892 

+  3  1 

267,533 

—  2.  1 

39,359 

+  28.2 

Pacific . 

14,450 

-b  8  8 

957,993 

+  12  2 

805,517 

+  6.0 

152,476 

+61.7 

•As  collected  by  U.  S,  Geological  Survey. 


Commonwealth  Power  on  $4  Divi¬ 
dend  Basis. — Directors  of  the  Common¬ 
wealth  Power  Corporation  have  declared 
a  quarterly  dividend  of  $1  a  share  on 
the  common  stock  and  the  regular  quar¬ 
terly  dividend  of  H  cent  on 

the  6  per  cent  preferred  stock,  payable 
August  1  to  holders  of  record  July  12. 
From  August,  1928,  to  May,  1929,  in¬ 
clusive,  quarterly  dividends  of  75  cents 
per  share  were  paid  on  the  common 
stock,  and  on  May  1  last  an  extra  of 
$1  per  share  was  also  paid. 
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Business  News  and  Market  Conditions 

0/01 _ _ _ 


New  Record  In  Equipment  Output 


That  the  electrical  equipment 
manufacturing  plants  of  the  coun¬ 
try  recorded  a  new  high  rate  of  produc¬ 
tive  activity  during  May  is  indicated  by 
reports  received  by  the  Electrical 
World  on  the  monthly  consumption  of 
electrical  energy  by  a  large  proportion 
of  these  plants.  The  rate  of  activity 
during  May  was  5.8  per  cent  above 
April,  the  previous  record  month,  and 
36.1  per  cent  above  May  last  year.  The 
curtailment  of  operations  which  is 
normally  to  be  expected  at  this  season 
of  the  year  has  been  conspicuous  for  its 
absence,  and  in  its  place  has  come  an 
increase  in  monthly  operations  of  2.5 


May,  1929  . 163.5 

April,  1929  . 154.6 

March,  1929  . 148.3 

February,  1929  . 151.8 

May,  1928  . 120.1 

Average  first  five  months  1929 . 149.9 

Average  first  five  months  1928  . 122.1 


per  cent  since  the  opening  of  the  year. 
The  average  rate  of  production  for  the 
first  five  months  of  the  current  year  is 
22.8  per  cent  above  the  same  period  last 
year. 

A  high  rate  of  operations  is  being  re¬ 
ported  by  both  the  large  and  small  elec¬ 
trical  manufacturing  plants.  The  small 
plants  reported  a  gain  in  operations  of 
9.7  per  cent  during  May,  as  compared 
with  April,  and  were  operating  on  a 
plane  36.7  per  cent  above  May  last  year. 


On  the  other  hand,  the  larger  companies 
reported  an  average  decrease  in  opera¬ 
tions  of  1.9  per  cent,  but  were  operating 
on  a  plane  35.1  per  cent  above  May  last 
year.  It  is  estimated  that  the  electrical 
manufacturing  plants  consumed  a  total 
of  89,200,000  kw.-hr.  of  electrical  energy 
during  May. 

The  index  of  activity  in  the  electrical 
manufacturing  industry,  based  upon  con¬ 
sumption  of  electrical  energy,  stands  at 
163.5  for  May,  as  compared  with  120.1 
for  May  last  year.  Comparative 
indexes  of  productive  activity  referred 
to  the  average  activity  for  the  period 
1923-25  as  100  and  adjusted  for  number 
of  working  days  are  shown  in  the 
accompanying  table. 


Standards  on  Flat  Iron  Cord 

At  the  meeting  of  the  National  Elec¬ 
trical  Manufacturers’  Association  at  Hot 
Springs,  Va.,  May  25  and  26  it  was 
unanimously  agreed  to  request  an  in¬ 
dustry  conference  with  a  view  to  secur¬ 
ing  a  separate  and  distinct  Underwriters’ 
Laboratories  standard  on  flat  iron  cord 
to  reduce  hazards. 

The  heating  device  manufacturers  are 
agreed  that  an  advance  was  made  when 
the  heater  cord  standard  was  set  up  and 
adopted,  but  that  this  standard,  while  it 
seems  satisfactory  for  the  general  run 
of  heating  appliances,  particularly  table 
appliances,  is  very  unsatisfactory  for 


flat  irons.  This  is  due  to  the  peculiar 
service  of  the  flat  iron  requiring  con¬ 
stant  motion,  making  the  wear  and  tear 
much  more  severe.  The  results  show 
the  effects  of  excessive  heating  near 
the  terminal.  Obviously  every  time  the 
cord  breaks  or  wears  a  real  hazard  is 
involved,  and  there  are  more  flat  irons 
in  use  than  any  other  group  of  heating 
devices — approximately  16,000,000. 


Copper  and  Lead  in 
Fair  Demand 

A  three  months’  period  of  generally 
quiet  metal  markets,  covering  the  sec¬ 
ond  quarter  of  the  year,  has  now  been 
completed,  with  the  belief  general  that 
manufacturers  have  practically  exhausted 


NEW  YORK  METAL  MARKET  PRICES 


June  IP.  1929  June  26,  1929 
Cents  per  Cents  per 
Pound  Pound 

Copper,  electrolytic. .. .  !8  18 

Lead,  Am.  S.  A  R. price.  7.00  7.QQ 

Antimony..' .  8.875  8./5 

Nickel,  ingot .  35  35 

Zinc,  spot .  7.038  7.075 

Tin,  Straits .  44.625  44.50 

Aluminum,  99  per  cent.  24.30  24.30 

Base  copper  wire  price  June  26,  1329,  19}  centa. 


their  contracted  supplies  of  metal  and 
that  therefore  a  more  active  metal  mar¬ 
ket  will  be  witnessed  in  July.  Hand-to- 
mouth  buying  is  about  all  that  cautious 
observers  expect,  however.  Since  April  1 
copper  has  declined  6  cents. 


BAROMETER  OF  PRODUCTIVE  ACTIVITY  IN  THE 
ELECTRICAL  MANUFACTURING  PLANTS  OF  THE  UNITED  STATES 


^  ~  o 

^  3E  Z  *3  2 

1929 
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Market  Conditions 

c/fH. _ 

CURRENT  EQUIPMENT  business  is  running  about  normal, 
but  a  seasonal  recession  is  predicted  in  some  sections.  In 
others,  indications  of  summer  slackness  are  entirely  lacking 
up  to  the  present. 

- Transformer  equipment  is  moving  satisfactorily  through¬ 
out  the  Eastern  district  and  inquiries  on  central-station  equipment 
for  forthcoming  installations  are  expanding. 

- Power  company  orders  are  coming  in  at  a  satisfactory  rate 

in  the  Southeast. 

- Central-station  orders  lead  also  in  New  England,  a  feature 

being  a  large  order  for  disconnecting  switches  and  control  equipment. 
- Distribution  and  pole  line  equipment  are  moving  satisfac¬ 
torily  in  the  Middle  West  with  general  business  somewhat  better. 

- Cable  orders  feature  business  on  the  Pacific  Coast,  while 

high-tension  insulators  and  distribution  transformers  are  moving 
in  some  volume. 


Middle  West 

A  slight  acceleration  in  general  busi¬ 
ness  was  noticeable  in  the  Middle  West 
section.  While  a  slight  recession  in 
steel  mill  operation  is  observed,  due  to 
reduced  production  schedules  in  the 
automotive  industry,  agricultural  imple¬ 
ment  manufacturers  continue  to  absorb 
large  quantities  of  steel  products. 
Ecjuipment  purchasing  by  the  various 
railroads  is  generally  looked  upon  as  a 
favorable  indication  of  good  business, 
while  car  movements  indicate  a  large 
and  diversified  demand  for  all  commodi¬ 
ties.  The  utility  companies  are  un¬ 
usually  busy  with  a  large  amount  of 
line  extension  and  circuit  revision 
work.  Maintenance  purchasing  is  par¬ 
ticularly  heavy  with  a  comparatively 
i  ght  demand  for  major  apparatus.  One 
interesting  order  placed  was  for  si.x 
substation  type  water  filters,  60  g.p.m., 
complete  with  accessories  and  coagulat¬ 
ing  tanks.  Jobbers’  sales  are  normal. 
Construction  projects  are  as  follows: 

The  Chicago,  Milwaukee,  St.  Paul  & 
Pacific  Railroad  Company,  Chicago,  plans 
additions  to  its  car  repair  shops  at  Mil¬ 
waukee,  Wis.,  to  cost  $1,000,000.  Detroit, 
Mich.,  plans  a  municipal  electric  power 
plant,  to  cost  $100,000.  The  Gabriel  Steel 
Company,  Detroit,  will  build  an  addition 
to  cost  $75,000.  The  New  Orleans  Fruit 
Company,  Flint,  Mich.,  w'ill  build  a  cold 
storage  and  refrigerating  plant  to  cost 
$100,000.  The  Board  of  Education,  Grand 
Rapids,  Mich.,  has  filed  plans  for  a  voca¬ 
tional  and  technical  high  school  to  cost 
$500,000.  The  Ctxra-Cola  Company,  Chi¬ 
cago,  plans  a  bottling  and  storage  plant  to 
cost  $200,(XX).  The  Gardner- Denver  Com¬ 
pany,  Chicago,  will  build  an  addition  to  its 
drill  manufacturing  plant  to  cost  $90,000. 
The  Shelhnar  Products  Company,  Chi¬ 
cago,  will  build  an  addition  to  its  glassine 
paper  pnxlucts  factory,  to  cost  $80,000. 
The  F.  W.  .^mend  Company,  Danville,  Ill., 
will  build  an  addition  to  its  confectionery 
plant  to  cost  $85,000.  The  International 
Harvester  Company,  Chicago,  contemplates 
a  factory  branch  and  distributing  plant  at 
Fast  Moline,  Ill.,  to  cost  $400,000.  East 
Chicago,  Ind.,  has  authorized  an  engineer¬ 
ing  renort  for  a  municipal  lighting  plant 
The  Mosby  Medicine  Company,  Cincinnati, 
Ohio,  has  asked  bids  for  a  plant  addition 
to  cost  $500,000.  The  Cleveland  Auto¬ 


matic  Machine  Company,  Cleveland,  plans 
a  plant  at  Elyria,  Ohio,  to  cost  $200,000. 
The  Midland  Steel  Products  Company, 
Cleveland,  plans  an  addition  to  cost  $175,- 
000.  The  Empire  Steel  Company,  Mans¬ 
field,  Ohio,  plans  an  addition  to  its  plant 
at  Niles,  Ohio,  to  cost  $200,000.  Urbana, 
Ohio,  contemplates  a  municipal  electric 
light  and  power  plant  to  cost  $400,000.  The 
(leneral  Fireproofing  Company,  Youngs¬ 
town,  Ohio,  plans  an  addition  to  its  metal 
products  plant  to  cost  $250,000.  The 
Mahoning  Ice  &  Fuel  Company,  Youngs¬ 
town,  Ohio,  plans  an  addition  to  its  plant 
to  cost  $45,000.  The  Ohio  Power  Com¬ 
pany,  Newark,  Ohio,  plans  a  power  sub¬ 
station  at  Zanesville,  Ohio,  to  cost  $100,- 
000.  Dakota,  N.  D.,  has  authorized  a  bond 
issue  of  $30,000,  for  a  municipal  electric 
light  and  power  plant. 

St.  Louis  District 

The  adjustment  of  labor  difficulties  has 
resulted  in  an  increase  in  the  amount 
of  sales  in  all  classes  of  building  in  the 
St.  Louis  district.  Jobbers  report  that 
central-station  business  for  June  so  far 
has  been  greater  than  that  of  May  with 
a  good  demand  for  meters,  distribution 
transformers  and  pole  line  equipment. 
A  large  local  manufacturing  company 
placed  an  order  for  three  synchronous 
motor-generator  sets  of  500  kw.  each, 
two  with  automatic  and  one  manual  con¬ 
trol.  the  total  contract  amounting  to 
$40,000.  The  Missouri  Public  Service 
Company  bought  a  lot  of  street  car 
brake  compressors  costing  $20,000.  A 
lot  of  ten  motors  of  5  to  250  hp.  costing 
$7,500  was  sold  to  a  rock  crushing  plant, 
and  two  motors  of  1 50  and  300  hp.  were 
sold  to  a  lead  mining  company.  Con¬ 
struction  projects  are  as  follows: 

Eldorado  Springs,  Mo.,  plans  a  municipal 
electric  light  and  power  plant,  to  cost 
$40,000.  St.  Louis,  Mo.,  plans  a  vocational 
school  to  cost  $1,500,000.  The  Voice  of 
St.  Louis,  Inc.,  St.  Louis,  will  build  a 
radio  broadcasting  station  to  cost  $300,000. 
The  Capital  Steel  &  Iron  Company,  Okla¬ 
homa  City,  Okla.,  plans  a  plant  to  cost 
$200,000.  Nevada,  Mo.,  Ames,  Okla.,  and 
Celina,  Tex.,  contemplate  ornamental  light-' 
ing  systems.  Goose  Creek,  Tex.,  plans  a 
municipal  electric  light  and  power  plant  to 
cost  $30,000.  The  Central  Power  &  Light 
Company,  San  Antonio,  Tex.,  plans  an 


ornamental  lighting  system  at  Harlingen, 
Tex.  The  Houston  Lighting  &  Power 
Company,  Houston,  Tex.,  plans  a  power 
substation  to  cost  $25,000.  The  Wofford 
Syrup  Company,  Houston,  Tex.,  plans  a 
plant  to  cost  $70,000.  The  Texas  Citrus 
Fruit  Growers’  Exchange,  Mission,  Tex., 
plans  a  fruit-packing  plant  at  LaFeria, 
Tex.,  to  cost  $70,000.  The  Texas  Milk 
Products  Company,  Marshall,  Tex.,  plans 
a  powder  milk  plant  at  Mount  Pleasant, 
Tex.,  to  cost  $150,000.  The  Scobey  Fire¬ 
proof  Storage  Company,  San  Antonio, 
Tex.,  plans  a  cold  storage  and  refrigerat¬ 
ing  plant  to  cost  $400,000.  Edwin  Hard¬ 
ing.  Alexandria,  La.,  and  associates  will 
build  an  ice  cream  plant  which  will  cost 
$100,000. 

Pacific  Coast 

Power  company  purchases  on  the 
Pacific  Coast  are  largely  composed  of 
special  rubber,  lead  and  paper  insulation 
cables,  of  which  perhaps  $100,000  worth 
of  business  has  been  placed  in  Cali¬ 
fornia.  Also  prominent  are  two  car¬ 
loads  of  high-tension  insulators  and  dis¬ 
tribution  transformers,  but  all  manu¬ 
facturers  of  machinery  report  a  very 
light  demand.  Hospitals,  schools  and 
such  large  residences  as  the  Van- 
derlip  $100,000  home  near  Los  Angeles 
and  a  $60,000  home  for  Hillsborough 
comprise  most  of  the  new  building,  with 
industrial  construction  now  very  light, 
though  with  much  promise,  such  as  a 
$700,000  warehouse  for  Honolulu,  a 
$2,000,000  lumber  plant  for  the  Beck¬ 
with  country,  the  $2,000,000  Ford  plant 
at  Long  Beach  and  a  $3,0(X),000  cement 
plant  for  Stockton,  Calif,  Airport  and 
other  special  lighting  equipment  is  being 
very  briskly  solicited  with  much  pio¬ 
neering,  the  work  being  done  by  manu¬ 
facturers  and  wholesalers.  The  recent 
business  includes  a  $30,000  order  for 
a  Glendale,  Calif.,  airport,  a  $51,000 
street  lighting  award  by  Oakland.  Calif., 
a  $10,000  award  by  Salinas,  Calif.,  and 
additions  to  the  present  Niles  and  Sacra¬ 
mento,  Calif.,  sy.stems.  The  San  Fran¬ 
cisco  ferry  tower  will  require  about 
$15,000  worth  of  projector  and  wiring 
material.  Miscellaneous  business  in¬ 
cludes  telephone  and  pow'er  apparatus 
for  the  Mare  Island  navy  yard,  fire 
alarm  systems  for  Oroville,  Calif.: 
traffic  control  cable  for  Oakland,  Calif. : 
a  radio  signaling  system  for  the  Berke¬ 
ley  police  department,  and  four  4(X)-hp. 
transformers  and  other  material  for  the 
Diamond  Springs  substation. 

Surveys  for  a  25-mile  transmission 
line  from  the  Nisqually  River  near  the 
Yelni  site  of  Centralia,  Washington’s 
hydro-electric  plant,  to  Centralia  are 
completed  and  bids  for  materials  will 
be  called  for  shortly.  About  the  middle 
of  August  the  city  of  Centralia,  Wash., 
is  expected  to  award  contracts  either 
for  two  2,500-kva.  or  for  one  5,000-kva. 
generator,  aFo  for  a  waterwheel,  three 
1,667-kva.  transformers,  switchboards, 
etc,,  for  the  municipal  plant.  The  city 
of  Seattle  will  take  bids  soon  for  a 
bank  of  four  transformers  costing  about 
$20,000  for  a  substation  and  also  for 
four  50-hp.  motors.  The  port  of  Ta¬ 
coma,  Wash.,  is  taking  bids  for  one 
250-kva.  alternator,  one  4-in.  pump,  one 
15-hp.  motor  and  four  5-hp.  motors  for 


1358 


Electrical  World  —  Vol.93,  No.26 


a  cold  storage  plant.  Permits  were 
granted  to  the  Inland  Power  & 
Light  Company,  Portland,  Ore.,  for 
a  hydro  development  on  the  Lewis 
River,  in  Washington,  involving  two 
plants  costing  approximately  $12,500,- 
()00,  and  to  the  Washington  Electric 
Company  a  subsidiary  of  the  Puget 
Sound  Power  &  Light  Company,  Seattle, 
for  a  120,000-kw.  development  on  the 
Columbia  River  at  Rock  Island.  Con¬ 
struction  projects  are  as  follows: 

The  Axelson  Machine  Company,  Los 
Angeles,  will  build  an  aircraft  motor  manu¬ 
facturing  plant  at  Huntington  Park,  Calif., 
to  cost  $100,000.  Warner  Brothers  Studios, 
Inc.,  Los  Angeles,  will  build  a  power  plant 
for  motion  picture  studio  service.  Mon¬ 
terey,  Los  Angeles,  Richmond,  San  Fran¬ 
cisco,  and  Sacramento,  Calif.,  plan  orna¬ 
mental  lighting  systems.  The  Union  Ice 
Company,  San  Francisco,  plans  a  precool- 
Ing  plant  at  Napa.  Calif.,  to  cost  $25,000. 
rile  Western  Washington  Light  &  Power 
t'ompany,  Aberdeen,  Wash.,  plans  a  hydro¬ 
electric  power  plant  to  cost  $3,500,000,  with 
a  transmission  system.  Nalleys  Pure  Food 
Products  Company,  Tacoma,  Wash.,  will 
build  a  factory  addition  to  cost  $90,000. 
The  Idaho  American  Phosphate  Company, 
Nampa,  Idaho,  plans  a  phosphate  mill  to 
cost  $90,000.  The  Mineral  County  Power 
System,  Hawthorne,  Nev.,  will  receive  bids 
until  July  7  for  equipment  for  an  outdoor 
substation,  with  transformers,  metering  ap- 
I)aratus,  etc.  Las  Vegas,  Nev.,  and  Yuma, 
-Ariz.,  plan  ornamental  lighting  systems. 

Southeast 

A  sustained  volume  of  business  is  re¬ 
ported  for  the  Southeast.  A  power 
company  in  Georgia  ordered  $150,000  in 
large  power  transformers,  $110,000  in 
oil  circuit  breakers,  $15,000  in  pumping 
equipment  and  a  traveling  crane  cost¬ 
ing  $16,000  in  connection  with  a 
new  steam-generating  station  project. 
-Another  central-station  order  was  for 
creosoted  pine  poles  amounting  to 
$8,400  and  $3,700  worth  of  crossarms. 
One  of  the  smaller  power  companies 
ordered  pine  poles  costing  $2,000.  Some 
other  central-station  purchases  were  dis¬ 
tribution  and  small  powder  transformers 
amounting  to  $8,400,  small  switching 
equipment  totaling  $6,800  and  $3,600  in 
arrester  equipment.  A  bleachery  in  South 
Carolina  ordered  motor  and  control 
equipment  aggregating  $55,000.  A  hotel 
in  Atlanta,  Ga.,  placed  an  order  for  a 
$20,000  radio  amplifying  installation, 
while  two  small  hotels  in  middle 
Georgia  placed  orders  each  for  fans 
costing  $2,000.  A  $5,000  fan  order  is 
in  prospect  for  this  week.  A  cotton  mill 
electrification  in  Georgia  was  respon¬ 
sible  for  a  $5,500  switchboard  and 
regulator  order  that  was  placed.  Con¬ 
struction  projects  are  as  follows; 

The  Hancock  Manufacturing  Company, 
New  Cumberland.  W.  Va.,  will  build  a 
steel  stamping  mill  to  cost  $80,000.  The 
Chicago,  Wilmington  &  Franklin  Coal 
Company,  Chicago,  plans  extensions  in  its 
mining  properties  at  Eccles,  W.  Va.,  to  cost 
$1,000,000.  The  Cumberland  Falls  Hydro 
Electric  Pow’er  Company,  Cumberland 
Falls,  Ky.,  plans  a  hydro-electric  power 
plant  to  cost  $2,000,000.  The  United 
States  Foil  Company,  Louisville,  Ky.,  plans 
a  plant  to  cost  Si85,0()0.  The  Cherokee  Oil 
Company,  Knoxville,  Tenn.,  plans  an  oil 


storage  and  distributing  plant  to  cost  $50,- 
000.  The  Interstate  Airlines,  Inc.,  Mur¬ 
freesboro,  Tenn.,  plans  a  floodlighting  sys¬ 
tem  at  its  airport  to  cost  $150,000.  Con¬ 
over,  N.  C.,  plans  an  ornamental  lighting 
system.  The  Carolina  Power  &  Light 
Company,  Raleigh,  N.  C.,  will  build  a 
transmission  line  from  Sanford  to  Carthage, 
Mo.,  to  cost  $40,000.  Birmingham,  Ala., 
plans  a  floodlighting  system  and  beacon 
lamps  for  its  municipal  airport  to  cost 
$400,000.  J.  N.  McDonald,  First  Bank  & 
Trust  Building,  Sarasota,  Fla.,  and  asso¬ 
ciates  plan  a  hydro-electric  power  plant 
on  the  Oklawaha  River,  capacity  16,000 
hp.,  to  cost  $2,000,000. 

Easte.rn  District 

The  turn  of  July  finds  business  tread¬ 
ing  slightly  above  normal  in  the  Eastern 
district.  Both  central  stations  and  in¬ 
dustrial  interests  are  sharing  in  the 
demand  and  the  next  30  days  is  expected 
to  bring  a  seasonal  recession  in  trade. 
Prime  movers  are  being  accorded 
scant  attention.  A  western  Penn¬ 
sylvania  manufacturer  has  secured  a 
contract  for  a  turbo-generator  unit  for 
a  municipal  installation  in  Kentucky, 
totaling  $45,000,  the  order  for  a  con¬ 
denser  going  to  a  maker  in  the  same 
territory  at  a  price  of  $13,400.  Trans¬ 
former  equipment  continues  in  fair  call 
and  inquiries  from  central  stations  for 
forthcoming  installations  are  increasing 
in  volume.  A  northern  New  York 
utility  company  has  contracted  with  a 
state  maker  for  transformers,  regulators 
and  miscellaneous  switchgear  to  an 
amount  of  $100,000.  A  central  station 
in  Indiana  has  purchased  similar  equip¬ 
ment  from  a  New  York  manufacturer, 
including  a  synchronous  condenser  unit, 
costing  $150,000. 

Switching  apparatus  and  control 
equipment  have  developed  a  sizable 
volume  of  current  trade,  but  inquiries 
are  showing  a  decline.  Motor  account 
gives  good  summer  promise,  iron  and 
steel  mills  continue  in  the  market  for 
heavy-duty  units  and  a  number  of  siza¬ 
ble  commitments  have  been  made.  Chem¬ 
ical  factories  are  showing  an  increase 
in  inquiries,  with  textile  mill  account 
likewise  advancing.  Fractional-horse¬ 
power  units  are  in  fair  call.  A  record 
order  for  electric  capacitators  for  talk¬ 
ing  machine  service  has  been  placed  by 
the  Victor  Talking  Machine  Company 
and  the  Radio  Corporation  of  America, 
Camden,  N.  J.,  with  the  General  Elec¬ 
tric  Company,  aggregating  $1,250,000. 
A  manufacturer  of  wire  and  cable 
reports  a  steady  volume  of  small  order 
account,  covering  requirements  pri¬ 
marily  of  central  stations  and  railroads 
for  high-tension  installations,  both  over¬ 
head  and  underground.  A  metropolitan 
railroad  has  placed  an  order  with  a  New 
York  producer  for  a  quantity  of  electric 
air  filters  to  cost  $35,000.  A  maker  of 
electric  refrigerators  says  that  demand 
is  holding  up  excellently,  with  business 
e.xceptionally  brisk  at  the  present  time 
for  residence  and  apartment  house  units. 
A  fine  market  is  also  being  developed 
for  electric  refrigerated  water  coolers. 
Construction  projects  are  as  follows : 

The  Superior  Fireproof  Door  &  Sash 
Company,  New  York,  will  build  a  plant 


to  cost  $150,000.  The  Delaware,  Lacka¬ 
wanna  &  Western  Railroad  Company,  New 
York,  will  receive  bids  until  July  19  for 
motors  for  141  motor  cars,  controllers  for 
282  cars,  heaters  for  282  cars,  and  air 
compressors  for  141  cars,  in  connection 
with  electrification  of  its  suburban  lines 
in  New  Jersey.  The  Boyce  Thompson 
Institute  for  Plant  Research,  Yonkers, 
N.  Y.,  plans  additions  to  cost  $400,000. 
The  Buffalo  City  Hospital,  Buffalo,  N.  Y., 
is  asking  bids  until  July  9  for  a  power 
plant  in  connection  with  proposed  insti¬ 
tutional  buildings,  including  motors,  fans, 
pumps,  etc.  The  Newport  Chemical 
Works,  Inc.,  Passaic,  N.  J.,  plans  expan¬ 
sions  to  cost  $600,000.  The  Kent  Garage 
Investing  Corporation,  New  York,  will 
build  an  automobile  service,  repair  and 
garage  building  at  Newark,  N.  J.,  to  cost 
$1,000,000.  The  White  Company,  Cleve¬ 
land,  Ohio,  will  build  a  motor  truck  fac¬ 
tory  branch,  service  and  repair  plant  at 
Newark,  N.  J.,  to  cost  $200,000.  The 
Prudential  Insurance  Company,  Newark, 
N.  J.,  will  build  a  printing  plant  to  cost 
$500,000.  Proctor  &  Schwartz,  Inc.,  Phil¬ 
adelphia,  will  build  an  addition  to  its  dry¬ 
ing  machinery  plant  to  cost  $70,000.  The 
Harshaw  Chemical  Company,  Philadelphia, 
plans  a  plant  to  cost  $65,000.  Schuylkill 
Haven,  Pa.,  will  receive  bids  until  July 
8  for  a  municipal  electric  plant  to  cost 
$150,000.  E.  L.  Myers  Company,  Wash¬ 
ington,  is  preparing  plans  for  a  power  plant 
for  the  government  to  cost  $500,000.  The 
Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  will  receive  bids 
until  July  16  for  four  cruising  afid  high 
pressure  turbines  and  spare  parts  for  the 
Philadelphia  and  Norfolk  navy  yards 
(Schedule  1286.) 


New  England 

Orders  for  central-station  equipment 
lead  in  interest  in  the  New  England 
district.  Recently  a  numl)er  of  switch 
orders  of  interest  were  noted  and  high- 
voltage  switches  for  a  Western  power 
company  amounting  to  $25,000  were  or¬ 
dered.  A  large  order  for  disconnecting 
switches  and  control  amounting  to 
$150,000  is  pending  and  wfill  be  placed 
soon  by  a  New  England  power  com¬ 
pany.  Small  switch  and  control  orders 
are  steady  and  in  good  volume.  The 
new  substations  projected  are  providing 
for  a  considerable  amount  of  new  con¬ 
trol  equipment.  Insulator  sales  are  en¬ 
couraging.  Industrial  equipment  sales 
have  lessened  during  the  past  week  and 
small  motor  sales  show  little  change. 
Orders  for  heavy  power  generating 
equipment  will  soon  be  placed  and  ne¬ 
gotiations  for  waterwheels  for  25,060- 
kva.  generator  units  for  a  Maine  water 
power  project  have  been  closed. 

New  construction  materials  are  mov¬ 
ing  in  good  volume,  while  wire,  pole 
and  hardware  shipments  are  regular. 
Fan  sales  are  heavy  and  wiring  devices 
for  new  construction  are  in  good  de¬ 
mand.  Inside,  special  lighting  reflector 
units  are  active,  with  the  demand  for 
institutional  lighting  equipment  very 
encouraging.  Electric  -  power  -  driven 
tools  and  contractors’  equipment  sales 
are  gaining.  Construction  projects  are 
as  follows : 

The  United  Feldspar  Cori^ration.  New 
York,  will  make  extensions  in  its  mill  at 
West  Paris,  Me.,  to  cost  $70,000. 
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Activities  of  the  Trade 

_ .  _ 


Westinghouse  Receives  Order 
for  Power  Line  Equipment 

The  Westinghouse  Electric  &  Manu¬ 
facturing  Company  announces  the  se¬ 
curing  of  a  large  power  line  communi¬ 
cation  order  from  the  Southwestern  Gas 
&  Electric  Company,  Shreveport,  La. 
This  order  covers  five  high-power,  250- 
watt  sets  which  will  be  installed  at 
Shreveport,  La. ;  Marshall  and  Mineola, 
Te.x.,  and  Texarkana  and  Saratoga,  Ark. 
A  total  of  500  miles  of  power  lines 
between  those  points  will  be  used  for 
communication  purposes  as  well  as  for 
the  transmission  of  power. 

To  insure  continuity  of  service  past 
those  points  where  the  power  lines 
are  opened  at  certain  times  or  where 
there  are  transformer  banks  four  by¬ 
pass  equipments  will  be  supplied.  An¬ 
other  feature  of  the  installation  will  be 
the  use  of  tuned  resonant  line  chokes, 
the  use  of  which  gives  clear,  isolated 
power  line  communication  channels  on 
the  most  complex  power  networks. 
The  system  when  installed  contemplates 
intercommunication  with  the  power  line 
communication  equipment  on  the  Arkan¬ 
sas  Power  &  Light  Company  system, 
which  now  has  seven  Westinghouse  sets 
installed. 


The  Northwestern  Manufactur¬ 
ing  Company,  Milwaukee,  manufacturer 
of  motors,  dynamos  and  special  elec¬ 
trical  machinery,  announces  the  ap¬ 
pointment  of  the  Welding  Engineering 
Company,  1154  41st  Street,  Milwaukee, 
as  its  Wisconsin  and  northern  Illinois 
representative. 

The  Premier  Vacuum  Cleaner 
Company,  Cleveland,  announces  the  ap¬ 
pointment  of  Harry  C.  Hahn  as  sales 
manager  of  its  company.  In  1925  Mr. 
Hahn  joined  the  sales  department  of  the 
company  and  in  1928  he  was  promoted 
to  the  position  of  assistant  sales  man¬ 
ager,  with  increased  duties  and  respon¬ 
sibility  for  trade  relations. 

The  American  Engineering  Com¬ 
pany,  Philadelphia,  manufacturer  of  the 
“Taylor”  .stoker,  “Lo-Hed”  electric 
hoists,  etc.,  has  received  an  order  from 
the  Chesapeake  &  Ohio  Railway  Com¬ 
pany  for  47  hoists,  consisting  of  31  1-ton 
hoists  and  si.xteen  2-ton  hoists. 

The  Copperweld  Steel  Company, 
Glassport,  Pa.,  has  formed  a  southeast¬ 
ern  district,  comprising  Georgia.  Ala¬ 
bama,  Tennessee,  Florida,  Mississippi 
and  part  of  Louisiana,  with  P.  A.  Terrell 
in  charge  as  district  manager.  The 
office  of  this  district  is  located  in  the 
.American  Traders  Bank  Building,  Bir¬ 
mingham,  Ala. 

The  Westinghouse  Electric  & 
Manufacturing  Company  has  received 
an  order  from  the  Public  Service  Elec¬ 
tric  &  Gas  Company,  Newark,  N.  J., 
for  an  oil-immersed  electric  circuit 


breaker.  It  will  be  installed  at  the 
Roseland  switching  station  of  the  Public 
Service  company,  on  the  new  Roseland- 
Bushkill  high-tension  transmission  line 
now  under  construction,  and  will  be  put 
into  operation  about  October  1.  The 
apparatus  will  stand  25^  ft.  high  and 
will  be  45  ft.  long.  The  three  poles  of 
the  switch  will  be  immersed  in  22,000 
gal,  of  oil. 


Rubber  Companies  Merge 

An  announcement  has  been  made  by 
A.  F.  Townsend,  president  of  the  Man¬ 
hattan  Rubber  Manufacturing  Company, 
New  York  City,  that  a  merger  of  the 
Manhattan  Rubber  Manufacturing  Com¬ 
pany,  Passaic,  N.  J. ;  the  Raybestos 
Company,  Bridgeport,  Conn.,  and  the 
U.  S.  Asbestos  Company,  Manheim,  Pa., 
has  been  consummated  through  the 
banking  firm  of  Hayden,  Stone  &  Com¬ 
pany  and  the  Equitable  Trust  Company 
of  New  York. 

A  company  will  be  formed  which  will 
take  over  the  stock  of  these  three  com¬ 
panies  ;  it  will  be  organized  along  the 
lines  of  the  U.  S.  Steel  and  General  Mo¬ 
tors  Companies.  The  operations  of  each 
of  the  individual  companies  will  be  con¬ 
ducted  by  their  present  officers  and  there 
will  be  no  changes  in  the  personnel  or 
management  of  the  individual  units. 

The  Manhattan  Rubber  Manufactur¬ 
ing  Company  has  for  a  long  time  been 
a  large  manufacturer  of  mechanical  rub¬ 
ber  goods,  brake  linings,  clutch  facings 
and  other  accessories  for  the  automobile 
industry. 

The  Raybestos  Company  and  the 
U.  S.  Asbestos  Company  are  also  out¬ 
standing  manufacturers  in  similar  lines 
with  the  exception  of  mechanical  rubber 
goods.  The  combined  output  of  these 
three  companies  as  far  as  brake  lining 
and  clutch  facings  are  concerned  will 
be  the  largest  individual  unit  in  the 
business. 


The  Automatic  Electric  Heater 
Company,  1706  Race  Street,  Philadel¬ 
phia,  announces  that  Allan  C.  Drew, 
identified  with  electrical  appliances  and 
heating  devices  for  the  past  fourteen 
years,  has  joined  its  organization.  Mr. 
Drew  will  have  full  charge  of  sales  with 
the  title  of  vice-president  and  sales  man¬ 
ager  for  the  electric  water  heater  di¬ 
vision  of  the  company. 

The  North  American  Refrac¬ 
tories  Company,  National  City  Bank 
Building,  Cleveland,  announces  the  con¬ 
solidation  of  the  following  companies : 
Ashland  Fire  Brick  Company,  Ashland. 
Ky. ;  Crescent  Refractories  Company, 
Curwensville,  Pa. ;  Dover  Fire  Brick 
Company,  Cleveland;  Elk  Fire  Brick 
Company,  St.  Mary’s,  Pa. ;  the  Farber 
Fire  Brick  Company,  Farber,  Mo.,  and 
Queens  Run  Refractories  Company, 
Lock  Haven,  Pa. 


British  Electrical  Trades 
in  Combination 

Rumors  of  further  amalgamations  in 
the  electrical  manufacturing  industry 
derive  some  measure  of  confirmation 
from  the  remarks  made  by  Howard  C. 
Levis,  chairman  of  the  Associated 
Electrical  Industries,  at  the  annual 
meeting  of  the  company  which  was  re¬ 
cently  held.  The  Associated  Electrical 
Industries  is  a  combine  which  was 
formed  last  year  to  take  over  the 
Metropolitan-Vickers,  British  Thom- 
son-Houston,  Edison  Swan  and  Fergu¬ 
son  Pailin.  The  steps  already  taken 
to  merge  the  interests  of  these  compa¬ 
nies.  he  said,  could  be  regarded  only  as 
the  beginning  of  what  should  be  done 
if  the  electrical  industry  in  England 
was  to  develop  successfully,  and  every 
effort  would  be  made  by  those  in  control 
of  the  industry  to  secure  co-operative 
arrangements  which  would  give  an 
adequate  return.  Mr.  Levis  also  indi¬ 
cated  the  directions  in  which  econo¬ 
mies  would  accrue  from  the  merger  in 
engineering,  production,  research,  sell¬ 
ing,  purchasing  and  general  co-ordina¬ 
tion. 


Rainbow  Light,  Inc.,  an  operating 
subsidiary  of  Rainbow  Luminous  Prod¬ 
ucts,  Inc.,  120  Broadway,  New  York 
City,  manufacturer  of  luminous  tube¬ 
lighting  apparatus,  is  expanding  the 
facilities  of  its  Boston  factorv  to  provide 
a  complete  luminous  tube  service  to  the 
New  England  territory.  Miles  Penny- 
hacker  will  be  in  charge  of  the  com¬ 
pany’s  New  England  operations. 

The  Swartzbaugh  Manufactur¬ 
ing  Company,  Toledo,  Ohio,  manufac¬ 
turer  of  “Everhot”  electric  appliances, 
announces  that  Edwin  Moran  has  been 
appointed  direct  factory  representative 
for  its  company  in  the  territory  consist¬ 
ing  of  metropolitan  New  York,  New 
Jersey  and  eastern  Pennsylvania.  Mr. 
Moran  will  be  in  charge  of  the  com¬ 
pany’s  New  York  City  office  at  Room 
209,  Fifth  Avenue  Building,  200  Fifth 
Avenue. 

The  General  Refractories  Com¬ 
pany,  104  South  Sixteenth  Street, 
Philadelphia,  has  changed  the  address 
of  its  Cleveland  office  to  1 126  Leader 
Building.  The  company’s  Buffalo,  N.  Y., 
address  also  has  been  changed  to  1210 
Genesee  Building. 

The  Sundh  Electric  Company, 
Inc.,  Newark,  N.  J.,  manufacturer  of 
electric  control  apparatus,  announces 
that  Gordon  H.  Gildersleeve,  439  Ter¬ 
minal  Tower  Building,  Cleveland,  has 
been  appointed  as  its  representative  to 
take  care  of  northern  Ohio. 

The  Lincoln  Electric  Company, 
Cleveland,  manufacturer  of  “Stable- 
Arc”  welders  and  “Line-Weld”  motors, 
announces  the  appointment  of  B.  W. 
Brown  as  its  district  sales  representative 
with  headquarters  at  Milwaukee,  Wis. 
G.  O.  Forseth,  formerly  a  sales  repre¬ 
sentative  at  Detroit,  has  been  made  dis¬ 
trict  sales  representative  with  headquar¬ 
ters  at  Minneapolis,  Minn. 
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hand  wheel  control  of  the  Reeves  drive. 
The  power  required  to  drive  either 
a  type  E  or  type  K  stoker  is  quite  low. 


New  Equipment  Available 


Type  O  Oil  Switches  and 
Circuit  Breakers 

A  new  type  of  oil  switch  made  in 
capacities  from  200  to  2,000  amp., 
from  2,500  to  15,000  volts  and  with  in¬ 
terrupting  capacity  from  20,000  to 
40,000  kva.  is  announced  by  the  Roller- 
Smith  Company,  New  York  City.  The 
To  meet  the  demand  for  a  stepless  switches  are  made  as  two-pole  and 
heavy-duty  variable  resistor  to  control 

line  voltage,  plate  voltage,  grid  bias  and  ^ 

other  functions  in  the  electrical  end  of 

sound  movies  the  Clarostat  Manufactur-  f 

ing  Company,  Brooklyn,  N.  Y.,  has  in-  If 

troduced  a  super-power  clarostat.  This  ■  HI  |{|i  ii 

device  is  said  to  provide  precise  resist-  k 

ance  settings  over  a  wide  range  because  Q 

With  a  current  i 


periods;  (3)  it  is  not  damaged  by  ab¬ 
normal  temperatures;  (4)  the  range  is 
from  zero  to  1,200  deg.  F. 


of  its  stepless  principle, 
handling  capacity  of  250  watts  it  is 
available  for  heavy-duty  applications.  It 
maintains  any  resistance  value  without 
fluctuation  and,  it  is  claimed,  does  not 
introduce  variations  or  noises  in  any 
circuit  in  which  it  may  be  applied. 


J^oH>r 


hopper 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cAk _ - _ 


(Issued  June  11,  1929) 

1,717,285.  Eujxjtric  Ciucuit  Switch: 

H.  W.  Vickery,  Lynn,  Mass.  App.  filed 
May  15,  1926. 

1,717,287.  Insulating  Rod;  H.  W.  H. 
Warren,  Coventry,  and  R.  Newbound, 
RiiKby,  England.  App.  filed  June  21, 
1927. 

1.717.289.  Dynamo-Electric  Machine; 
W.  Weller,  Rerlin-Niederschonhausen 
Oermary.  App.  filed  Dec.  17,  1927. 

1.717.290.  Induction-Motor-Control  Sys¬ 
tem  ;  W.  Weller,  Niederschonhausen,  Ger¬ 
many.  App.  filed  Aug.  22.  1928. 

1.717.292.  I.iOHTNiNa  Arrester;  L.  H. 
Whitney,  Pittsfield,  Mass.  App.  filed 
June  9,  1927. 

1.717.293.  Elixtyiical  Regulator;  F.  H. 
Winter,  Schenectady,  N.  Y.  App.  filed 
Oct.  31,  1927. 

1,717,299.  Electrical  System;  S.  Aokl, 
Hiratsuka,  Japan.  App.  filed  May  17, 
1927. 

1,717.302.  Prime-Mover  I^ant;  H.  Bany 
and  H.  T.  Seeley,  Yeadon,  Pa.  App.  filed 
Jan.  5,  1928. 

1.717.307.  Elejctric  Switch;.  Li.  W. 
Bond,  Schenectady,  N.  Y.  App.  filed 
Sept.  10,  1926. 

1.717.308.  Eli-xtric  Water  Heater;  V. 
Boschettl,  West  New  York,  N.  J.  App. 
filed  Dec.  14,  1927. 

1,717,312.  Rixtifying  System;  H.  D. 
Brown  and  (\  A.  Sabbah,  Schenectady, 
N.  Y.  App.  filed  Sept.  12,  1927. 

1,717,317.  Controlling  Means  for  Elec¬ 
tric  Circuits  ;  C.  Horsley  and  E.  R. 
Goldfield,  Cleveland,  Ohio.  App.  filed 
July  15,  1927. 

1,717,329.  ELIXTRICAL-ClRCtJIT-CONNECT- 
iNG  Device  ;  P.  F.  Williams,  Chicago,  Ill. 
App.  filed  Oct.  18,  1922. 

1,717,342.  Manual  Holder  for  Arc 
WBI.DINO  Electrodes  ;  A.  Marland,  Con- 
shohocken.  Pa.  App.  filed  Sept.  30,  1927. 
1,717,347.  Transformer;  G.  Camilll, 
Pittsfield,  Mass.  App.  filed  Oct.  10,  1928. 

(Issued  June  18,  1929) 

1,717,360.  Apparatus  for  Polarizing 
Ultra-Violet  Radiations  ;  W.  T.  Ander¬ 
son,  Jr.,  and  F.  W.  Robinson,  Newark, 
N.  J.  App.  filed  May  1,  1926. 

1,717,366.  Protection  of  Electric  Appa- 
ratits  :  M.  Buchholz,  Cassel,  Germany. 
App.  filed  June  28,  1927. 

1,717,368.  Dlsconnecting  Type  of  Cable 
End  Bell  ;  R.  T.  Calloway,  Chicago,  Ill. 
App.  filed  March  25,  1922. 

1,717,370.  Flash-Sign  Advertising  Switch 
.4PPARATITS :  H.  S.  Coleman,  Victoria, 

I, ondon,  England.  App.  filed  July  7,  1922. 
1,717,383.  Single- Pole  Double  Transfer 

Switch  ;  C.  F.  James,  Taplln,  W.  Va. 
App.  filed  Sept.  14,  1926. 

1,717,389.  CoiTPLiNG  Means  for  Electrical 
Conduits  and  the  Dike;  A.  Kipni.s,  New 
York,  N.  Y.  App.  filed  Aug.  25,  1922. 
1,717,400.  Phase-Shifting  Network;  H. 
Nyquist,  Millburn,  N.  J.  App.  filed  Aug. 
25,  1926. 

1,717,413.  Thermoelectric  Apparatus;  R. 
Rudenberg,  Berlin-Grunewald,  Germany. 
App.  filed  Jan.  27,  1927. 

1,717,418.  Mfjvns  for  Regulating  Volt¬ 
age:  M.  1j.  Sindeband,  New  York,  and 
P.  Sporn,  Brooklyn,  N.  Y.  App.  filed 
Aug.  9,  1923. 

1,717,442;  Crossing-Gate  Signal  Switch; 
E.  A.  Everett.  New  York,  N.  Y.  App. 
filed  July  13,  1923. 

1,717,449.  High-Voltage  Switch;  L.  C. 
Hart,  Cleveland,  Ohio.  App.  filed  July  2, 
1927. 

1.717,460.  Apparatus  for  Electroplating 
Metallic  Bands;  J.  J.  Mascuch,  East 
Orange,  N.  J.  App.  filed  July  1,  1927. 
1,717,462.  Electromagnetic  Chemical 
Balanctj:  H.  Nagaoka  and  J.  Ikebe, 
Tokyo,  Japan.  App.  filed  Nov.  10,  1924. 

1.717.467.  Electric  Circt’it  Closer;  N. 
Schleich  and  C.  J.  Aldridge,  Great  Falls, 
Mont.  App.  filed  Dec.  27,  1926. 

1.717.468.  Electroplating  Process;  L. 
Schulte,  Pittsburgh,  Pa.  App.  filed  May 
29,  1926. 

1,717,472.  High-Tension  Spark  Ampli¬ 
fying  Means  :  T’.  O.  Stewart,  New  York, 
N.  Y.  App.  filed  Dec.  6,  1926. 

1,717,475.  Alternating-Current  Relay; 
E.  O.  Thompson,  Tompkinsville,  N.  Y. 
App.  filed  July  19,  1922. 


1,717,488.  Elejctrolytic  Condenser;  E. 
F.  Andrews,  Chicago,  111.  App.  filed  Feb. 
26,  1927. 

1,717,500.  Synchronous  Motor;  C.  Fayer, 
Flushing,  N.  Y.  App.  filed  May  14,  1925. 
1,717,517.  Alternating-Current  Recti¬ 
fier;  H.  N.  Miller,  Chicago,  and  E.  W. 
Engle,  l.,ake  Forest,  Ill.  App.  filed  Jan. 

3.  1928. 

1,717,521.  Coil  and  Stand;  F.  J.  Relch- 
mann,  Chicago,  Ill.  App.  filed  Aug.  19, 

1926. 

1,717,525.  Lamp;  E.  E.  Slick,  Pittsburgh, 
Pa.  App.  filed  Nov.  28,  1925. 

1,717,530.  Electric-Arc  Welding;  E. 
Thomson,  Swampscott,  Mass.  App.  filed 
June  25,  1926. 

1,717,550.  Heater  Mounting;  J.  H.  Car- 
mean,  Kansas  City,  Mo.  App.  filed  March 
12,  1928. 

1,717,563.  Charging  of  Storage  Batteries; 
A.  W.  Hull,  Schenectady,  N.  Y.  App. 
filed  Nov.  1.  1926. 

1,717,565.  Electric  Lighter;  C.  W.  John¬ 
son,  Cambridge,  Mass.  App.  filed  Aug. 
11,  1928. 

1,717,581.  System  of  Distribution;  D.  C. 
Prince,  Schenectady,  N.  Y.  App.  filed 
Sept.  20,  1923. 

1,717,589.  Lightning  Arrestee;  F.  S. 

Smith,  Philadelphia,  Pa.  App.  filed  Oct. 
10,  1922. 

1,717,592.  Cooking  Apparatus;  D.  O. 

Wheelock,  Miller,  S.  D.  App.  filed  March 
15,  1926. 

1,717,617.  Signal;  M.  M.  Moore,  Altadena, 
Calif.  App.  filed  May  11,  1927. 

1,717,628.  Thihimostatic  Electric  Switch: 
H.  J.  Sauvage,  Chicago,  lil.  App.  filed 
Jan.  11,  1927. 

1,717,638.  Movement-Initiating  De\’ice: 
H.  F.  Waters,  St.  Louis,  Mo.  App.  filed 
June  4,  1928. 

1,717,712.  Resistor  and  Method  of  Mak¬ 
ing  Same;  S.  Loewe,  Berlin,  Friedenau, 
Germany.  App.  filed  Jan.  17,  1927. 
1,717,722.  HiGH-SpEan>  Regulator  and 
Governor  ;  R.  Mayer,  Berlin,  Germany. 
App.  filed  .Tan.  23,  1926. 

1,717,729.  Gang-Operated  Disconnecting 
Switch  ;  H.  W.  Morreall.  Pine  Grove, 
Pa.  App.  filed  Oct.  20,  1925. 

1,717,779.  Mitthod  of  Welding:  W.  R. 
Hume,  Melbourne,  Victoria,  Australia. 
App.  filed  Dec.  29,  1928. 

1,717,785.  Mcthod  op  and  Means  for 
Producing  Illumination  Effects  ;  F.  J. 
Kaehni  and  W.  L.  Kaehni,  Cleveland, 
Ohio.  App.  filed  June  25,  1928. 

1,717,823.  Control  of  Dynamo-Electric 
Machines  ;  M.  A.  Whiting,  Schenectady, 
N.  Y.  App.  filed  April  3,  1924. 

1,717,831.  Voltage  Regulator;  C.  A.  Bor¬ 
land,  La  Grange,  and  A.  F.  Melching, 
Forest  Hill.s,  Ill.  App.  filed  March  31, 

1927. 

1,717,836.  Multiple  Electric  Con.necting 
Dm'iCE :  B.  F.  Conner,  Hartford,  Conn. 
App.  filed  May  27,  1927. 

1,717,844.  Motor-Control  Mechanism; 
L.  P.  Hutt,  Schenectady,  N.  Y.  App. 
filed  Dec.  19.  1924. 

1,717,850.  Electric  Discharge  Device; 
F.  W.  Peek,  Jr.,  Pittsfield,  Mass.  App. 
filed  Dec.  19,  1925. 

1,717,852.  Load  Rfajulation  of  Mechani¬ 
cally-Coupled  Motors  ;  A.  A.  Pollock. 
lA^amington  Spa,  England.  App.  filed 
June  1,  1927. 

1.717.862.  Elevator  Control;  M.  A. 
Whiting  and  E.  D.  Harrington,  Schenec¬ 
tady,  N.  Y.  App.  filed  Jan.  22,  1926. 

7.717.863.  Storage  Battery;  T.  A.  Wil¬ 
lard,  Cleveland  Heights,  Ohio.  App.  filed 
April  10,  1922. 

1,717,871.  Sectional  Gang  Plate;  T.  A. 
Both,  Stratford,  Conn.  App.  filed  Dec. 

4.  1922. 

1,717,885.  Mounting  for  Electric  Con¬ 
ductors  ;  A.  H.  I.^ipert,  New  York,  N.  Y. 
App.  filed  March  17,  1928. 

1,717,919.  PROTixmvE  Elbcttrical  Con¬ 
necting  Device;  A.  Ehrler  and  1. 
Amundsen,  New  York,  N.  Y.  App.  filed 
Dec.  3,  1925. 

7,717,940.  Electric  Switch;  J.  V. 
Schafer,  Bronson,  Mich.  App.  filed  Feb. 
9,  1927. 

1,718,017.  Compensating  Thermal  Re¬ 
lay  ;  G.  H.  Whittingham,  Baltimore,  Md. 
App.  filed  March  17,  1927. 

1,718,040.  Toggle  Switch;  P.  R.  Forman, 
Rahway,  N.  J.  App.  filed  Sept.  29,  1927. 
1,718,044.  Vibrating  Motor;  J.  M.  High, 
Jr..  New  York,  N.  Y.  App.  filed  Oct.  16, 
1926. 

1,718,086.  Battery-Element  Package; 

J.  M.  Skinner,  Philadelphia,  Pa.  App. 
filed  Feb.  1,  1922. 

1,718,103.  Process  of  Extracting  Mer¬ 
cury  from  Cinnabar;  W.  C.  Baxter, 
Berkeley,  Calif.  App.  filed  April  13, 
1926. 

1,718,106.  Electric  Heiating  Element: 

5.  S.  Bolsinger,  Roseburg,  Ore.  App. 
filed  Oct.  8,  1927. 


New  Trade  Literatu  re 
c/^ _ 


CONTROi..  DEVICE  —  Curtis  Lighting, 
Inc.,  1119  West  Jackson  Boulevard,  Chi¬ 
cago,  has  issued  pamphlets  covering  its 
“Ivumitone,”  a  device  for  either  manual  or 
automatic  remote  control  of  mobile  color 
lighting. 

STOKERS. — The  Stoker  Manufacturers’ 
Association,  Detroit,  has  issued  a  revised 
edition  of  its  condensed  catalog  of  mechani¬ 
cal  stokers.  It  illustrates  and  describes 
the  construction  and  operation  of  46  differ¬ 
ent  types  of  stokers  manufactured  by  the 
members  of  the  association.  A  data  .sec¬ 
tion,  dealing  with  boiler  setting  heights, 
stack  diameters,  stack  heights,  heat  bal¬ 
ance  calculation,  air  requirements  for  forced 
draft,  etc.,  also  is  included. 

CONTROLLERS  AND  SUPERVISORY 
CONTROL  UNITS. — Leaflet  No.  I.  20,388 
issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh, 
I’a.,  describes  and  illustrates  its  new  line 
of  class  12-700  type  A  reversing  drum  con¬ 
trollers  for  wound-rotor  induction  motors. 
The  company  also  is  distributing  circular 
No.  1834,  entitled  “Synchronous  Visual 
Supervisory  Control,”  which  describes  the 
present  types  of  Westinghouse  supervisory 
control  units,  giving  their  application,  ad¬ 
vantages  and  system  of  operation.  The 
circular  is  well  Illustrated  with  typical  con¬ 
trol  equipment. 

LIGHTNING  ARRESTERS.— “Perform¬ 
ance”  is  the  title  of  booklet  No.  270,  the 
eighth  of  a  series  describing  the  technical 
features  of  the  crystal  valve  lightning 
arrester,  which  is  being  issued  by  the  Elec¬ 
tric  Service  Supplies  Company,  Seventeenth 
and  Cambria  Streets,  Philadelphia. 

CABINETS. — The  Savage  Arms  Corpora¬ 
tion,  100  East  42d  Street,  New  York  City, 
is  distributing  a  folder  covering  its  “Mer¬ 
cury”  refrigerating  cabinets  for  preserving 
ice  cream.  The  Savage  “Mercury”  com¬ 
pressor  also  is  described  and  illustrated. 

PT.^MPS. — The  Eisler  Engineering  Com¬ 
pany,  Inc.,  Newark,  N.  J.,  is  distributing 
catalog  P,  which  describes  and  illustrates 
the  Eisler  “high  vacuum”  pumps. 

COMPRESSORS,  EXHAUSTERS,  ETC. 
— Bulletin  No.  A-50  issued  by  the  Allen 
Air  Appliance  Company,  Inc.,  452  I.«xing- 
ton  Avenue,  New  York  City,  describes  and 
illustrates  the  triple-A  centrifugal  compres¬ 
sors,  blowers,  exhausters  and  stationary 
and  portable  vacuum  cleaner  equipment. 

SWITCHES.— Bulletin  No.  l-I  issued  by 
the  Champion  Switch  Company,  Kenova, 
W.  Va.,  describes  and  illustrates  its  new 
type  VB  air-break  switches  for  voltages 
up  to  and  including  220  kv. 


Foreign  T rade 
Opportunities 
cAk _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 


Purchase  is  desired  in  Winnipeg,  Canada 
(No.  39,197),  of  electric  ciocks. 

Purchase  is  desired  in  Mexico  City, 
Mexico  (No.  39,174),  of  electric  furnaces 
and  tungsten  wire. 

Purchase  and  agency  are  desired  in 
Turin,  Italy  (No.  39,166),  for  household 
electrical  appliances. 

Purchase  is  desired  in  Edmonton,  Canada 
(No.  39,165),  of  electric  traffic  signals. 

Purchase  or  agency  is  desired  in  Berlin, 
Germany  (No.  39,164),  for  tungsten  wire. 

An  agency  is  desired  in  Edmonton, 
Canada  (No.  39,167),  for  vacuum  cleaners. 

Purchase  is  desired  in  Oporto,  Portugal 
(No.  39,196),  of  rubber  insulated  wire. 

An  agency  is  desired  in  Tegucigalpa, 
Honduras  (No.  39,181),  for  Diesel  and 
semi-Diesel  motors  and  steam  engines  and 
boilers. 
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l»N  Pl  JCl 


Parific  Electric  Type  MS-2  Motor 
wound,  sprinj^  actuated  controls 
are  now  offered  with  a  mechani¬ 
cal  reclose  automatically  opera¬ 
ting  fifteen  seconds  after  initial 
interruption. 

This  is  accomplished  without  the 
use  of  relays  or  additional  elec¬ 
trical  circuits  and  requires  no 
resetting  or  handling. 


Parifie  Ehrtric 
15,000  y*»U  Oil 
Circuit 
mUk  Typu 
kbftfurCm^bmt 


;i»l5  THIRD  STREET,  FR AACTSCO,  CALIEORA'I A 


Representattves  In  Principal  I'llirn 


'S 


INSTRUM  ENT 


CORPORATION 
Newark,  N.  J. 


1 IME  —  the  Sponsor  of  Quality  and  Service 


WESTON  ELECTRICAL 
578  Frelinghuysen  Avenue 


No.26 


Electricity  is  frequently  referred  to  as  the 
mainspring  of  industry.  It  is  an  apt  analogy 
since,  when  electric  power  is  properly  propor^ 
tioned  to  the  needs  of  production  machinery,  and 
the  whole  system  is  nicely  balanced  electrically, 
factory  equipment  functions  much  like  the  works 
of  a  welhregulated  and  extremely  accurate  watch. 

Continuing  the  analogy,  if  time' accuracy  is 
deemed  necessary  in  industry  as  a  gauge  on  human 
efficiency,  how  much  more  essential  is  the  absolute 
dependability  of  instruments 
used  for  checking  the  efficient  ir;^ 
application  of  electric  power 
to  every  phase  of  plant  cmera'  instrument  loi 

tion,  for  electricity  affects  ^ 

practically  every  activity  in'  ot  uepen< 

cident  to  production— the  out' 

put  of  the  individual  as  well  as 

the  machine.  The  established 

standards  for  the  measurement 

oftime  and  electricity  employed 

in  modem  practice  are  i c 

comparable  only  in  their  *■ 

mechanical  refinements.  I  W '  I  '  I?  i 


There  are  put  into  each  Weston 
instrument  long  hours  of  time 
so  as  to  insure  long  years 
of  dependable  service 


The  finest  watch  that  was  ever  made  resulted 
from  simple  operations  compared  with  the  extreme 
complexity  of  processes  chemical  and  electrical 
as  well  as  mechanical  required  to  produce  many 
of  the  small  parts  and  elements  essential  to  the 
maintenance  of  Weston  standards  of  perf  ormance. 

There  is  no  sacrifice  of  highest  quality— either 

of  materials  or  workmanship  -permitted  in  a 

world'famed  Weston.  Notwithstanding  the  many 

precise  manual  and  mechanical  operations,  the 

hundreds  of  inspections  and 

»  ^'loh  incredibly  small 

I  £  4.*  tolerances  and  working  limits 

hours  of  tunc  u  ^  \  j. 

,  ^  prescribed,  the  cost  or  a 

ong  years  “Weston ’is remarkably  low— 

_  in  the  smaller  sizes  even  under 

the  priceof  the  cheapest  watch ! 

Pursuing  the  watch  analogy 
to  a  concluding  reminder  -  it 
^  takes  time  to  make  a“  W eston” 

as  it  does  any  quality  product, 
ERb^^'’  a  fact  which  in  the  end 

1^  I  '  ^  to  the  purchaser  and  user. 


Type  WUL  submersion  type  single  throw  oil  switch.  \Iade 
in  2/c,  3/c,  and  4/c  for  400  amperes  at  5000  volts.  Has 
separate  air  disconnects.  Furnished  for  manhole  or  vault 
use.  Also  arranged  for  braided  cables.  Manually  or  elec¬ 
trically  operated  or  full  automatic.  Ideal  for  feeder 
sectionalization. 


Two  type  VP  oil  switches  arranged  in  tandem.  3/c — 200 
amperes — 4500  volt  double  throw  switches.  Each  has  three 
positions — on — off — on.  Is  completely  automatic  as  part  of 
automatic  boiler  control.  Also  has  provision  for  remote  push 
button  control  or  manual  operation  at  switch.  Used  to  con¬ 
trol  two  2300  volt  two  speed  draft  motors.  Also  furnished 
in  four  positions  for  three  speed  motors. 


Two  types  of  4500  volt — 200  am¬ 
pere — double  throw  oil  switches 
operated  by  G  &  W  automatic 
throwover.  Use  in  primary  dis¬ 
tribution  work.  For  use  indoors 
or  outdoors.  Provides  preferred 
and  emergency  feeds  for  important 
service  or  for  primary  main. 

Left :  Type  VP  with  porcelain 
enclosed  air  disconnects.  Often 
used  on  overhead  platforms  or  in 
vaults. 

Right:  Type  VU  with  by-pass  and 
disconnect  air  break  plugs  in  top 
chamber.  Can  interconnect  feeds 
or  by-pass  oil  switch  without  kill¬ 
ing  load. 


G  &  W  Electric  Specialty  Co 

77SQ  Dante  Ave.,  Chicago,  III. 


Exactly  What  You  Want 


More  than  Protection 


HITENSO 


TRANSMISSION  WIRE 


for  long  span  construction 
in  rural  electrification 


HITENSO  “BB”  Wire  was  developed 
to  permit  the  use  of  long  span  con¬ 
struction  with  light  poles  in  order  to  cut 
the  cost  of  transmission  lines. 

It  is  a  high  .strength,  high  conductivity 
wire.  It  has  85  %  of  the  conductivity  of 
hard  drawn  copper,  and  compared  with 
hard  drawn  copper  of  equivalent  conduc¬ 
tance  has  35  %  greater  strength. 

Since  the  initial  investment  for  poles  and 
hardware  is  generally  greater  than  the  cost 
of  conductors,  the  use  of  longer  spans 
made  possible  by  Hitenso  “BB”  helps  to 
lower  the  cost  of  rural  installations. 

Hitenso  “BB”  is  also  an  important  factor 
in  reducing  maintenance  expense.  It  is 
highly  resistant  to  abrasion  and  the  effect 
of  arcing.  Its  small  diameter  for  a  given 
strength  reduces  the  surface  and  lessens  the 
danger  of  line  failure  from  sleet  and  wind. 

An  Engineering  Department  is  maintained 
to  assist  electrical  engineers  in  the  design 
of  cables  for  special  conditions.  You  are 
invited  to  make  use  of  this  service. 


^  I  '■HE  high  conductivity  and 
•  uniform  quality  of  Anaconda 
Metals  are  the  result  of  the  co¬ 
ordinated  supervision  by  a  single 
organization  of  every  process  from 
ore  to  finished  product.  Seven  wire 
mills  offer  a  coast-to-coast  service 
unequalled  for  promptness  and 
dependability. 


ANACONDA  WIRE  ^  CABLE  CO. 


General  Offices ;  25  Broadway,  New  York 

Chicago  Office:  111  West  Washington  St. 
Exclusive  Selling  Agent  for  Wire  and  Cable  Products  of 
THE  AMERICAN  BRASS  COMPANY 
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HOLDING  POWER  GREATER  Than 


HolGing  Power  Essential 

Kearney  HI-Tension  4-in-l  Expansion  Anchors  are 
suitable  for  use  in  a  majority  of  soils,  at  any  angle,  to  any 
depth,  and  in  any  location.  They  have  no  equal  as  to  hold¬ 
ing  power  on  equal  inches  of  surface.  The  anchor  consists 
of  two  blades,  and  a  plate,  having  no  movable  parts  which 
could  become  broken  during  installation.  These  anchors 
give  a  great  compression  of  earth  when  being  expanded 
because  of  the  pitch  of  the  blades.  Each  of  five  sizes  of 
Kearney  HI-Tension  4-in-l  Expansion  Anchors  expands  to 
two  and  one-half  times  its  rated  size.  Bulletin  No.  301 
gives  complete  details.  Write  for  your  copy  today. 


JAMES  R.  KEARNEY  CORPORATION 
4224-32  CLAYTON  AVE.  /  ^  ST.  LOUIS,  MO. 

Factories:  St.  Louis,  Mo.,  Kansas  City,  Mo.,  Taylorville,  Ill. 


_ .  .V . . . , 

TAMPTNG  KEARNEY  ANCHORS 
TO  FULL  SIZE  WITH  EASE. 


KEARNEY  PRODUCT 


V, 


Milestones  o| 
Line  Con 
1909  I 


WHEN  in  1909,  the  Hydro-Electric  Power  Com¬ 
mission  of  Ontario  .Canada  decided  to  con¬ 
struct  a  110-kv.  line  from  Niagara  Falls  to  Toronto 
it  requested  various  manufacturers  of  insulators  to 
submit  designs  for  test  0-B  offered  a  one  piece 
cap  and  pin  suspension  insulator,  petticoat  type— 
the  first  of  this  type  ever  shown. 

Engineers  for  the  Commission  subjected  these  sam¬ 
ples  to  most  exhaustive  tests,  both  electrical  and 
mechanical.  After  the  results  had  been  carefully 
tabulated  and  analyzed,  the  0-B  cap  and  pin  type 
insulator  was  selected.  Over  65,000  of  these  units 
were  ordered  in  the  summer  of  1909,  the  design  of 
the  line  calling  for  8  units  to  the  string  to  be  used 
on  65-ft.  steel  towers. 

This  283-mile  line  established  a  new  standard  for 
transmission  line  design  and  construction.  Its  out¬ 
standing  design  and  radical  departure  from  stand¬ 
ards  which  had  gone  before  put  it  into  the  lime-light 
of  the  industry. 

The  efficient  performance  of  this  line,  and  of  the 
0-B  insulators  installed  on  it,  won  the  approval  of 
the  industry.  The  design  and  plan  of  the  line;  the 
method  of  its  insulation;  and  the  character  of  its 
performance,  served  as  a  guide  for  the  construction 
of  other  high-voltage  lines. 

Thus  the  original  Niagara  Falls-Toronto  line  of  the 
Hydro-Electric  Power  Commission  of  Ontario  be¬ 
came  a  milestone  in  the  progress  of  electric  power 
transmission,  and  an  achievement  that  in  no  small 
measure  has  greatly  aided  to  the  industry  in  the 
accomplishments  which  have  followed  during  the 
past  20  years. 


A  view  of  the  Niagara  Falls-Toronto 
line  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  erected  in 
1909  and  energized  at  110-kv.  The 
illustration  shows  the  original  O-B 
cap  and  pin  suspension  units — 8  units 
to  the  string— employing  an  eleven 
inch  porcelain  disk  and  a  slate  glaze. 
Unit  spacing  6  inches. 


This  is  the  first  of  a  series  of  advertisements 
presenting  the  20  year  story  of  O-B 
insulator  development. 
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ransmission 
btruction 
1929 

The  20  years  which  have  followed  the  erection 
of  the  original  Niagara  Falls-Toronto  line  cover 
a  period  of  remarkable  development  and  expansion 
by  the  Hydro-Electric  Power  Commission  of  Ontario. 

As  this  original  line  was  an  outstanding  achieve¬ 
ment  of  1909  so  is  the  Gatineau  Line  equally  out¬ 
standing  in  1929.  , 

From  Paugan  Falls  in  upper  Quebec  to  the  Leaside 
sub-station  at  Toronto,  this  230  miles,  220-kv.  line 
will  bring  260,000  h.  p.  to  the  Hydro-Electric  Power 
Commission  system. 

This  new  line  represents  the  most  improved  de¬ 
signs  in  tower  construction;  the  latest  and  most 
advanced  thinking  in  high-voltage  insulation;  and 
is  the  result  of  engineering  effort  of  the  highest 
'  order,  utilizing  all  of  the  experience  and  skill  avail- 
I  able  at  this  date. 

Thus  is  recorded  another  milestone  of  consistent 
development — of  hydro-electric  projects — of  exten¬ 
sive  transmission  line  building.  The  Gatineau  line 
of  the  Hydro-Electric  Commission  is  a  monument 
to  20  years  of  service  rendered  by  the  Commission 
to  the  people  of  Ontario. 

The  satisfactory  earlier  performance  of  0-B  sus¬ 
pension  insulators  on  the  Niagara  Falls-Toronto 
line,  and  on  many  of  the  lines  erected  since,  led  to 
the  use  of  thousands  of  0-B  units  on  the  Gatineau 
line. 


A  view  of  the  new  Gatineau  line  of 
the  Hydro-Electric  Power  Commis¬ 
sion  of  Ontario  energi2ed2  at  20-kv., 
using  O-B  suspension  unit  No.  25620, 
18  units  to  the  string  as  shown.  These 
units  employ  all  of  the  refinements 
which  have  been  added  to  O-B  sus¬ 
pension  units  in  the  past  20  years,  in¬ 
cluding  the  tell-tale  color  glaze,  the 
treated  sanded  surface;  and  the  resil¬ 
ient  steel  pin.  Unit  spacing  5  inches. 


PORCELAIN 
INSULATORS 
UNE  MATERIALS 
RAIL  BONDS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 


PITTSBURGH  ATLANTA  CLEVELAND 
ST.  LOUIS  SAN  FRANCISCO  LOS  ANGELES 


Ohio  Brass  Company,  Mansfield,  Ohio 

Canadian  Ohio  Brass  Co..  Limited 
Niagara  Falls,  Canada 


NEW  YORK  CHICAGO 
EHILAOELPHIA  B0ST014 
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TRANSFORMER 

CORES 


They  also  merit  careful  consideration  in  the 
selection  of  transformers. 

The  standard  Kuhlman  core  construction  is  of 
the  modified  shell  type  as  illustrated,  to  combine 
the  advantages  of  rigid  construction  with  good  per 
formance*  This  design  permits  adequate  ventila 
tion,  better  bracing,  and  the  core  losses  are  reduced 
as  a  result  of  the  divided  magnetic  circuit. 

A  special  grade  of  low*loss  and  non-ageing  silicon  steel 
has  long  been  used  for  the  cores  of  KuMman  Trans* 
formers.  The  magnetic  properties  of  this  material 
are  a  consideration  in  the  design  to  minimize  losses. 

KUHLMAN  ELECTRIC  CO.,  BAY  CITY,  MICH. 


OFFICES 

Akron,  Ohio 

Slectric  Motor  &  Repair  Co. 
High  and  Barges  Sts. 

Atlanta,  Georgia 
B.  K.  Higgintwttom 
1431  Healy  Bldg. 

Baltimore,  Md. 

Industrial  Power  Equip.  Co. 
421  W.  Camden  St. 

Boston,  Mass. 

Geo.  H.  Wahn  Co. 

69-71  High  Street 

Buffalo,  N.  Y. 

John  E.  Hoffman 
280  Carolina  St. 

Chicago,  Ill. 

John  R.  Smith 
844  Rush  St. 

Cincinnati,  Ohio 

S.  L.  Currier 

833  Union  Trust  Bldg. 

Cleveland,  Ohio 
Public  Service  Supply  Co. 
627  Union  Trust  Bldg. 

Dallas,  Texas 

F.  T.  Morrissey  fls  Co. 

1408  Allen  Bldg. 

Denver,  Colo. 

Electric  Sales  Co. 

1535  Broadway 

Detroit,  Michigan 
Richard  P.  Johnson 
10-230  General  Motors  Bldg. 

Indianapolis,  Indiana 
Scott  Jacqua  Co.,  Inc. 

202  Indiana  Terminal  Whse. 

Lincoln,  Neb. 

Enterprise  Electric  Co. 
1425-35  M.  St. 

Los  Angeles,  Cal. 

Thomas  Machinery  Co. 

912  E.  3rd  St. 

Milwaukee,  Wis. 

Wm.  H.  Fernhols 
1031  Clyboum  St. 

Minneapolis,  Minn. 

Joseph  L.  Barnard 
1727  Lagoon  Ave. 

Montreal,  Quebec 
W.  O.  Taylor  8s  Co. 

415  Canada  Cement  Bldg. 

New  Cleans,  La 

Lyman  C.  Reed 

1230  Hibernia  Bank  Bldg. 

New  York,  N.  Y. 

D.  F.  Potter,  Jr. 

Graybar  Bldg. 

New  York  (Export) 

Parr  Electric  Export  Corp. 
77  Warren  St. 

Omaha,  Neb. 

J.  H.  Nicholson 
6315  N.  33rd  St. 

Philadelphia,  Pa. 

J.  Edward  Bolich 
1015  Chestnut  St. 

Pittsburgh,  Pa. 

Continental  Sales  8s  Eng.  Co. 
839  Oliver  Bldg. 

Rochester,  N.  Y. 

Geo.  W.  Foote 
601  Temple  Building 

Saint  Paul,  Minn. 

B.  H.  Heins 
4179  Blair  St. 

San  Francisco,  Cal. 

C.  F.  Henderson 
Call  Building 

Seattle,  Wash. 

Equipment  Sales  Co. 

514  Lloyd  Bldg. 

Tampa,  Fla, 

Tampa  Hardware  Co. 

Polk  8s  Morgan  Sts. 

Toledo,  Ohio 
Howard  J.  Wittman 
319  Spitzer  Bldg. 

York,  Pa. 

Harry  W.  Motter 
25  N.  Duke  St. 
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MATTHEWS 

ICRULIX  ANCHORS 

Screw  Down  Deeper 
Faster 


Greater 

Holding 

Power 


No.  6810 
WRENCH 


\ 


The  6810  Wrench  is  of  new  design  and 
enables  your  men  to  screw  the  pre¬ 
heated  certified  malleable  Matthews 
Scnilix  Anchors  down  to  at  least  six 
feet  with  little  effort.  The  force  of  the 
wrench  is  on  the  back  edge  of  the  helix 
and  not  on  the  shank. 


No.  381-  ^ 
AUGER  ■ 


Speed  installations  in 
baked  clay,  adobe, 
hard-pan  or  disinte¬ 
grated  rock  by  boring 
asmall  pilot  hole  with 
the  Matthews  Earth 
Auger.  Savings  made 
on  a  few  installations 
will  quickly  pay  for  it. 


Engineers  and  users  agree  lhat  Matthews  Scrulix 
Anchors  are  the  ideal  all-purpose  anchor.  Made  in 
all  popular  sizes  in  either  gray  or  malleable  iron 

Write  for  additional  information.  Your  wholesaler  can  sup¬ 
ply  you  with  Matthews  Electrical  Specialties.  W.  N.  MAT¬ 
THEWS  CORPORATION,  Engineers  and  Manufacturers, 
3702  Forest  Park  Blvd.,  St.  Louis,  Mo.  Offices  in  all  princi¬ 
pal  cities.  '  “ 


ffTHEWS: 


NAnHEWS:SSKCIAITIES 
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Interrupted 

All  of  the  75  fuses  tested  interrupted  3  phase 


Vol.93,  No.26 


The  engineers  of  a  large 
electric  power  company, 
in  a  Southern  State,  re¬ 
cently  wanted  to  assure 
themselves  definitely  what 


protection  they  could  de¬ 
pend  upon  from  the  S&C 
Fuse,  and  decided  to  con¬ 
duct  a  thorough  test  on 
their  own  system. 


As  reported  by  the  oscillograph 
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^  !  f>  i 


on  a 


-cr^  rt£3>i 


r,5  a. 


SAma#*.  - - 


44,000  volt 


system 


450,000  kva. 

short'circuits  of  from  25,000  to  460,000  KVA, 


Twenty-five  sets  of  S&C 
Fuses  were  tested  three 
phase,  at  44,000  volts. 
Starting  at  25,000  kva., 
the  short-circuit  energy 
was  raised  step  by  step  to 
a  maximum  of  460,000 
kva.  —  all  the  available 
short-circuit  energy  at  the 
particular  station. 

Oscillograph  j - 

records  showed 
that  the  fuses 
successfully  of  S 
cleared  the  short- 
circuits  in  all  c*r  f 


cases. 


For 

Best  Operation 
of  S&C  Fuses 

use  S&C  Mountings 
or  at  least  specify 
S&C  Fuse  Contact 
Clips  when  ordering 
mountings  elsewhere. 


A  typical  oscillogram 
from  one  of  the  tests  is 
reproduced  here  and  it 
presents  a  clear  picture 
of  the  excellent  perform¬ 
ance  of  the  S&C  Fuse 
under  very  severe  condi¬ 
tions. 

This  is  additional  proof 
that  for  high  interrupting 

- V  capacity  and 

dependability 
ration  “there  is  no  sub- 

Fuses  stitute  for  the 

ountings  FuSe.” 


SCHWHTZER 


4435  Ravenswood 


CONRAD.  INC 


CHICAGO,  ILUNOIS  USA 
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Submit  yo^ 

lo  die  nearest 


%nsion  Pi*obIems 
^^representative 


James  C.  Barr, 

84  State  Street,  Boston,  Mass. 

VV.  H.  Beaven, 

1318-19  Comer  Bldg.,  Birmingham,  Ala. 

R.  Burnham, 

21  Park  Row,  New  York,  N.  Y. 

Clapp  &  LaMoree, 

132S  San  Julian  St.,  Los  Angeles,  Calif. 
Clapp  &  LaMoree, 

383  Brannan  St.,  San  Francisco,  Calif. 

J.  E.  Redmond, 

218  Security  Bid.,  Phoenix,  Ariz. 

J.  M.  Cavanaugh, 

53  Fourth  St.,  Portland,  Ore. 

William  Constable  Co., 

Providence  Bldg.,  Duluth,  Minn. 

O.  H.  Davidson  Equipment  Co., 

130  W.  14th  St.,  Denver,  Colo. 

Wm.  H.  Fernholz, 

1031  Clybourn  St.,  Milwaukee,  Wis. 

Hawkins  &  Hamilton  Co., 

American  Nat.  Bank  Bldg.,  Richmond,  Va. 


Mr.  J.  H.  Trescot,  Verne  W.  Shear  &  Co., 

608  Builders  Bldg.,  Charlotte,  N.  C.  Bulkley  Bldg.,  Cleveland,  Ohio 

Lee  Skipworth  &  Co.,  Inc., 

369  Lexington  Avc.,  New  York,  N.  Y. 

^Buffalo  and  Western  N.  Y.  territory) 

F.  T.  Morrissey  &  Co., 

1408  Allen  Bldg.,  Dallas,  Texas 

Henry  Nixon, 

509  Mutual  Bldg.,  Kansas  City,  Mo. 

H.  M.  Wood, 

110  E.  Pratt  St.,  Baltimore,  Md. 

Lyman  C.  Reed, 

1230  Hibernia  Bank  Bldg., 

New  Orleans,  La. 

W.  L.  Rose  Equipment  Co., 

1040  Planters’  Bldg.,  St.  Louis,  Mo. 

Rutherfoord  &  Uptegraff, 

1414  New  Clark  Bldg.,  Pittsburgh,  Pa. 

Scott-Jaqua  Co.,  Inc., 

202  Indiana  Terminal  Warehouse, 

Indianapolis,  Ind. 

Verne  W.  Shear  &  Co., 

46  E.  Buchtel  Ave.,  Akron,  Ohio 

*  “Service  Value”  =  Low  cost  per  year  of  service. 

Electrical  Engineers  Equipment  Go. 

General  Offices  and  Factory:  MELROSE  PARK,  ILI 


CHICAGO  OFFICE 


Mr.  F.  Farrell, 

205  Wacker  Drive,  Chicago,  Ill. 

R.  M.  Heim, 

2413  Union  Central  Bldg.,  Cincinnati,  Ohio 

Howard  &  Geeseka  Co., 

1008  Marquette  Ave.,  Minneapolis,  Minn. 

F.  R.  Jennings  Co., 

2847  Grand  River  Ave.,  Detroit,  Mich. 


CANADIAN  REPRESENTATIVE 

MMOCD  * 


Montreal 

Halifax 

Quebec 

Ottawa 


Toronto 

London 

Hamilton 

Windsor 


Winnipeg 

Regina 

Calgary 

Vancouver 


nd  Alow 


ALOW — The  Condit  M*9  Man« 
hole  Oil  Circuit  Breaker,  stout  and 
tight  as  a  ship’s  hull — built  to  with* 
stand  the  ravages  of  long  con* 
dnuous  service  below  the  surface. 
Furnished  for  either  multi  or  single* 
conductor  cable  as  required. 


ALOFT— The  Condit  PK*9  Pole 
Line  Oil  Circuit  Breaker  likewise 
capable  of  riding  out  the  fiercest 
onslaughts  of  the  elements  —  ideal 
for  outdoor  service  of  moderate 
capacity. 


ictu>h  lixilh  OmdU 


CONDIT  ELECTRICAL  MFC.  CORPORATION 

ManufactMtert  of  Electrical  Protective  Devices 
BOSTON,  MASS. 

Norrttvm  EliKfric  Q)mpanY 

LiMITCO 

Ditcribucor  for  the  Dominioo  of  Canada 


SOLID  EARTH 


Every  Chance  Anchor  Rod  la  equipped 
with  either  the  patented,  drop-forged 
Thimbieye,  or  Twineye  aa  desired, 
which  makes  ^pulling  in**  a  snap  and 
saves  the  cost  of  a  thimble.  It  pre¬ 
serves  the  guy  cable  in  its  full  cylin¬ 
drical  strength,  giving  25%  to  33^ 
greater  tensile  strength  and  20  %  more 
transverse  strength  than  the  ordinary 


I^JEVER-CREEP  Anchors  are  Super  Dead- 
Men  •  • .  the  real  backbone  of  the  line. 
No  matter  what  load,  a  Never-Creep  can  be 
depended  upon  to  do  the  work.  One  Piece 
Plate — One  Piece  Rod — No  parts  to  bend 
or  break  and  no  nuts  or  threads  to  strip. 


A  Never  Creep  for  Every  Requirement— 
from  a  small  5^'  x  10^'  plate,  to  install  in  a 
5"  hole  up  to  a  24''  x  36"  to  use  in  machine 
bored  boles. 


Ask  about  our  Dead-Men  Fix< 
tures  and  other  Chance 
Specialties. 

Catalog  on  request. 


Specify  Chance  Anchors  for 
better  service:  Chance  New  Im¬ 
proved  Cones— Chance  Expand¬ 
ing — Chance  Improved  Screws — 
ALL  are  GUARANTEED. 


ance 


LINE  EQJUIPMENT  &  TOOLS 


MISSOURI 


CENTRALIA 
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‘‘The  Margin  of  Quality  Distinguishes” 


Oxidation  has  a  marked  influ¬ 
ence  on  the  operation  of  outdoor 
switches.  Hundreds  of  trouble  cases 
and  thousands  of  dollars  damage  can  be 
traced  to  its  activitiy.  Oxidation  may 
be  in  the  form  of  ordinary  red  rust, 
which  attacks  ferrous  metals  so 
viciously,  or  it  may  be  copper  oxide, 
augmented  by  salt  air,  fog,  dirt  or  acid 
fumes,  which  interferes  with  the  flow 
of  current  between  contact  elements 
and  causes  heating  that  often  becomes 
serious.  Fortunately,  its  effects  can  be 
—  and  have  been  —  reduced  to  a 
minimum. 


where 

the 

trouble 

was 

and 


In  the  Hi-Pressure  Contact  Switch,  with  all  non-ferrous  parts 
above  the  insulator  units,  and  with  the  absence  of  tapped  holes 
and  screws, — the  red  rust  menace  has  been  practically  removed. 
Likewise,  with  the  eventof  self-cleaning  Hi-Pressure  Contacts, 
a  method  for  removing  this  Oxide  film  is  provided,  making 
bright,  new  contact  surfaces  with  each  switch  operation.  Thus, 
contact  resistance  is  reduced  to  a  minimum  .  .  .  There  is 
nothing  theoretical  about  it  .  .  .  R.  &  I.  E.  Switching  equip¬ 
ment  will  minimize  your  operating  expense  to  a  degree  that 
will  be  gratifying  to  you. 


also 

how 


it 


has 


been 

elim- 


RAILWAY  and  INDUSTRIAL 

ENGINEERING  CO . GREENSBURG,  PA. 


Reprecentatives  In 


Boston 

New  York 

Philadelphia 

PittHburgh 

BulTalo 

Cleveland 

Chleago 

Cincinnati 

St.  I.iOUl8 


inated 


Denver 

Charlotte 

Birmingham 

Dallas 

IndianapolU 

Kan8a8  City 

Lo8  Angeles 

Minneapolis 

San  Francisco 

Seattle 

Toronto 


by 


the  — 


Hi-pressube 

CONTACT 


Pittsburgh 


Transformers 


This  Pittsburgh  Poly¬ 
phase  Transformer  is 
rated  at  5250  kva., 
13,800  delta  volts  high 
side  and  2400  delta 
/4150  star  volts  low 
side.  It  is  arranged 
for  cable  connections 
for  both  high  and  low 
voltage  sides  by  means 
of  potheads.  The  pot- 
heads  are  oil  filled  and 
may  be  disconnected 
from  the  transformer 
'.s  a  unit.  This  per¬ 
mits  the  transformer 
to  be  disconnected 
from  the  cable  system 
without  disturbing  the 
wiped  cable  joints. 


Pittsburgh  Power  Transformers,  both  single  phase 
and  polyphase  have  a  double  magnetic  circuit 
core.  This  results  in  more  efficient  operation. 
The  tanks  and  the  radiators  are  built  of  copper  alloy 
( rust  resisting)  steel.  The  rectangular  base  construc¬ 
tion  facilitates  moving  and  handling.  Pittsburgh 
Transformers  with  film  type  radiators  save  in  floor 
space.  Fewer  radiators  are  required  because  of  their 
very  efficient  heat  dissipation. 


PRODUCTS; 


Electrical  Machinery 
Steam  Turbines 
Condensers 

Steam,  Oil  and  Gas  Engines 

Hydraulic  Turbines 

Centrifugal  Pumps 

Mining  A  Metallurgical  Machinery 

Crushing  Machinery 

Cement  Making  Machinery 

Flour  A  Saw  Mill  Mechinery 

Steam  &  Electric  Hoists 

Farm  and  Industrial  Tractors 

Power  Transmission  Machinery 


LLIS-CH4LMERS  MfINUFACTURINGm 

PITTSBURGH  TRANSFORMER  WORKS  ^ 


PITTSBURGH  TRANSFORMER  WORKS 

North  Side,  Pittsburgh,  Pennsylvania 
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ROLLER-SMITH 

ANNOUNCES 


This  bulletin  gives 
in  simple  but  com¬ 
plete  form,  all  the 
details  of  this  new 
Roller-Smith  devel¬ 
opment.  The  infor¬ 
mation  is  in  get-at- 
able  shape  for  the 
busy  man.  Every¬ 
one  who  is  inter¬ 
ested  in  oil  switches 
and  circuit  breakers 
should  have  a  copy. 


OIL  CIRCUIT  BFKAKERS 

Indoor  Type 

Type  U— CIbsniim  11.  12  and  i:i 
Amperes— -200  to  2000.  Volts — 2ri00  to  l.tOOO. 

intcrnipting  Capadtiea  n.M0  to  I0.ee0  K.V.\. 


flans  11—600  4,500  volt.  thr«e 

thrcm',  oil  cirruH  .breaker  unit 


POLLER-SMTIH 

H  tnrot  Megmirtng  AppcrutUH 


A  NEW  BULLETIN 


On  the  new  line  of  Oil  Circuit  Breakers 


as  shown  in  Electrical  World,  May  4th,  May 
25th  and  June  8th  issues — Use  the  coupon 
for  a  copy. 

“Over  thirty  years'  circuit  breaker  experience  is  back  of 
ROLLER-SMITH" 


Roller-Smith  Co. 

237  Broadway,  New  York 

Please  send  your  New  Bulletin  D-600  to  the  address  below. 

Name . 


237  Broadway,  NEW  YORK  Bethlehem,  Penna. 


Offices  in  Principal  Cities  in  C.  S.  A.  and  Canada 


Company 
Address 
City  .  .  .  . 


Hepresentatives  in  Australia,  Cuba,  Japan  and  Philippine  Islands 


AMPERES 


Measure 

Motor 

Starting  Currents 

’—with  this  Ammeter 


This  modified  PY-5  in¬ 
strument  measures  motor 
starting  current — something 
new  and  exceptional  which  for¬ 
merly  could  be  accomplished 
only  by  means  of  an  oscillograph 
— and  its  indication  will  be  with¬ 
in  3  percent  of  the  oscillograph's 
exact  record. 


the  power  turned  on  the  motor. 
If  the  setting  proves  high  or  low 
the  pointer  is  reset  and  a  second 
trial  is  made.  Final  adjustment 
will  be  made  in  a  few  trials. 


After  the  reading  is  taken  Che 
stop  can  be  returned  to  zero. 

With  the  stop  at  zero  the  instru¬ 
ment  will  give  readings  as  in 
any  ammeter.  Without  chang¬ 
ing  connections  from  that  used 
in  measuring  the  starting  cur¬ 
rent.  the  instrument  will  mea¬ 
sure  the  locked-rotor  and  the 
running  current.  Such  direct 
readings  will  be  accurate  within 
M  of  one  percent. 

We  believe  this  is  one  of  the 
most  useful  instruments  a  cen¬ 
tral  station  or  industrial  plant 
could  own. 


Light  Weight 
Micarta  Case 
Sturdy  Construction 
Scale,  5)^  inches 
Aperiodically  Damped 
External  Zero  Adjustment. 


To  operate  the  new  instrument 
is  very  simple.  It  is  connected 
in  the  circuit  like  any  other  am¬ 
meter,  but  the  reading  is  taken 
by  the  set  and  try  method.  The 
pointer  is  set  to  approximately 
the  right  position  by  means  of 
the  manually  operated  stop  and 


Consult  the  Instrument  Specialist  in  the  Westinghouse  District  Office  near  yotu 

Westinghouse  Electric  &  Manufacturing  Company 
Newark  Works  Newark,  N.  J. 

Sale.  Office*  In  All  Principal  Citie*  of 
ihc  United  State*  and  FoKign  Countries 


June  29, 1929 
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to  you? 


WHEN  floods  or  storms  strike 
your  territory — when  you 
must  get  word  out  for  help,  or  for 
the  direction  of  line  gangs — how 
much  would  reliable  communication 
be  worth  in  order  to  quickly  get 
messages  to  their  destination? 

It  is  then  that  Westinghouse  power 
line  communication  proves  its  worth. 
Steadily  and  unfalteringly  messages 
come  and  go,  sending  help  where  it 
is  needed,  maintaining  normal  load 
conditions  and  keeping  the  entire 
power  system  under  the  dispatch¬ 
er’s  control. 

This  system,  which  uses  high  fre¬ 


quency  currents  superimposed  upon 
the  power  lines,  is  economical,  com¬ 
plete  and  reliable.  The  equipment 
is  manufactured  in  four  types: 

High  power  250-watt  sets  for  long 
distances 

Low  power  20-watt  sets  for  short 
distances 

Auto  truck  20-watt  sets  for  line- 
gangs 

Portable  sets  for  line  patrolmen 

Complete  information  is  contained 
in  Circular  1777- A  and  Reprints  349 
and  350.  Request  your  copies  from 
the  nearest  Westinghouse  office. 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 
EAST  PITTSBURGH  PENNSYLVANIA 

SALBS  OFFICES  AND  SERVICE  SHOPS  IN  ALL  PRINCIPAL  CITIES 


\\festfllgh0llS$ 
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ttjm  tnuM 


FREaUENCY 


II0V0LT5 


In  the  frorldls  1ar^§t 
steam  generating  station 


»«e  tcroee^  eo®  eo# 

'  r  ®  ^ 

, 


FKAHM’ 

FREClIENCy  METERS 
ARE  USED 


TLTELL  gate  Station— the  605,000  K.W. 

^  plant  of  The  United  Electric  Light  and 
Power  Company,  New  York  City,  is  the  world’s 
largest  steam  generating  station. 


I 


BIDDLE 

SPECIALTIES 

'MfCCfRVBRIDCE-MfCCtR' 
INSl'UTIOM  TESTINC  SEES 
'MECT'SBPER-MEC  INSUIATION  TESTERS 
MECCER'  CROUNR  TESTERS 
'MECGERVMES'  direct-readinc  obhneters 

'DUCTER  LOW  RESISTANCE  TESTINC  SETS 
nONK' MATER  TESTER 

'ERAhM'FRECPCNCy  METERS 
ERAHM'  TACHOMETERS 

'JACABI'  SPEER  MEASIRINC  INSTRUMENTS 

'jambT  rheostats 

'JAOABP  VIBROMETERS 

SIEMENS-BlONCEl  OSCIllCCRARH 
MCIEE  PRECISION  POTENTIOMCTERS 
SCIENTIFIC  APPARATUS 


Frahm  Vibrating-Reed  Frequency  Meters  are 
installed  on  the  high-tension  control  board  un¬ 
der  constant  observation  of  the  operators;  and 
in  addition,  Frahm  Vibrating-Reed  Tachom¬ 
eters  are  installed  on  eight  of  the  great  turbo 
generators  of  this  plant. 

Frahm  Vibrating-Reed  Frequency  Meters  and 
Tachometers  were  selected  for  use  in  this  world- 
famous  station  because  they  are  highly  depend¬ 
able,  easy  to  read  and  hold  original  calibration 
indefinitely. 

Descriptive  Bulletins  1170-W  and  1240-W  will 
be  mailed  on  request. 

JAME$^  BIDDLE 

I  ELECTRICAL~P^^^ INSTRUMENT?] 

1211-13  ARCH  PHILADELPHIA 
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THE  11  POINTS  TO 
PHILCO 

r  giMtlfelbsyss 


2.  Comer  and  Side  Locks. 

3.  Diamond  Grids. 

4.  Philco  Processed  Plates. 

5.  Philco  Slotted  Retainers. 

6.  Quarter  -  Sawed  Hard¬ 
wood  Separators. 

7.  Spray  -  Proof  Funnel 
Vents. 

8.  Built-in  Charge  Indica¬ 
tors  and  Thermometer. 

9.  Burned  -  Bolted  C  o  n  - 
nectors. 

10.  Shipped  Fully  Charged. 

11.  Lowest  Space  Installation 
and  Maintenance  Cost. 


L  PERFECTION! 


TT7T_J  A  A  Philco  developed  pressed- 

xAxv  L  ♦  molded  jar  of  unequalled  com¬ 
position  having  a  tensile  strength  of  5350  lbs.  per 
square  inch  and  a  dielectric  strength  over  100,000 
volts. 


^20  hours  at  2800°  F. 
»  »  ♦  — pressed  at  100  tons — electrically 

annealed  in  5°  steps  from  1150°  F.  to  room  tem¬ 
perature  over  an  18  hour  period — tested  and  re¬ 
tested. 


\\7T-J\^ 7  ("^0-640  A.H.)  Shipped  fully  charged 

^  ♦  — Freedom  from  breakage  in  installa¬ 

tion  and  operation — PLUS — an  element  braced  and 
rebraced  by  Diamond  Grid  Construction — THF2N — 
SUPER-BRACED  BY  THE  JAR  ITSELF! 


WATCH  THE  11  SUPERIORITY 
POINTS,  Y-M-O-N-T^H 


Philiidplphia  Storacp  Battpry  Company,  Power  Division: 

Ontario  and  C  HtrpptH,  Philadelphia,  Pu. 

Please  send  me  Bullein  No.  956  describing-  in  complete  detail  Philco  Spray-Proof 
Power  Batteries  in  Steel-Glass. 


TUNE  IN  ON  THE  "PHIIX'O  HOUR.” 
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Cool-head edness 


Sometimes  popular  theory  is  proved  right  by  test — 
though  frequently  it  is  the  reverse. 

Out  of  the  hundreds  of  products  that  come  to  the 
chemical,  mechanical,  photometric  and  electrical 
departments  of  Electrical  Testing  Laboratories  for 
test,  some  have  wide  popular  interest. 

A  test  for  The  American  Hatter  on  the  relative  solar 
radiation  of  a  felt  hat  and  straw  hat  provides  a 
timely  one. 

The  solar  radiometer  indicated  that  the  straw  hat 
transmitted  about  1/1 7th  of  the  sun’s  radiant  heat, 
and  the  felt  hat  1  /8th. 

The  test  was  conducted  for  the  purpose  of  showing 
the  public  that  the  change  to  the  straw  hat  in  summer 
is  a  cool-headed  move. 

A  fact  they  now 

KNOW 

— by  test 


Know  / 

'^Olf 


Test 


Electrical  Testing  Laboratories 

Both,  Street  and  £nd  Ave. 

New  York^^Uy  N«Y. 


^hirtij  ijears  in  the  Service  of  the  Electrical  Industn/ 
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With  shield 
Without  sliield  I 


WITH  SHIELD  (above)  Used  with 
the  light  shield,  the  G-E  Novaluz 
shading  unit  prevents  light  from 
striking  nearby  windows  and  porches. 


WITHOUT  SHIELD  (below)  The 
G-E  Novalux  shading  unit  can  be 
used  without  the  light  shield,  like 
any  other  glassware. 


Side  and  bottom  views  of  globe 
with  refractor  and  light  shield 
installed.  The  rectangular  shape 
has  an  important  part  in  the 
prevention  of  shadows. 


The  light  shield  fastens  to  the 
upper  globe  fitter  and  shades  the 
unit  on  the  house  side.  However, 
sufiBcient  light  is  diffused  within 
the  globe  to  illuminate  the  glass  in 
back  of  the  light  shield.  There  are 
no  shsKlows.  In  fact,  the  absence 
of  bright  light  on  the  house  front 
and  lawn  is  the  only  visible  evi¬ 
dence  that  a  shield  is  used. 


POWER  companies  can  now 
make  satisfactory  adjustment 
of  the  frequent  complaint,  ‘‘that 
street  light  shines  in  our 
windows’*.  The  new  G-E  Novalux 
shading  unit,  with  globe  No.  162, 
is  the  answer  to  the  problem  if  it 


involves  a  pendent  fixture.  If  it 
is  an  ornamental  upright  fixture, 
the  No.  161  globe  is  available. 
Either  globe  can  be  used  with  or 
without  a  refractor.  For  complete 
information,  address  the  nearest 
G-E  sales  office. 


720-127 

JOIN  US  IN  THE  GENERAL  ELECTRIC  HOUR,  BROADCAST  EVERY  SATURDAY  AT  8  P.  M.,  E.S.T.  ON  A  NATION-WIDE  N.B.C.  NETWORK 


GENERAL  ELECTRIC 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y.,  SALES  OFFICES  IN  PRINCIPAL  CITIES 
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Ambursen  Construction  Co. 

Incorporated 
AMBURSEN  DAMS 
Hydro-electric  Development* 

Water  Supply  and  Irrig-ation  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminals,  New  York. 
Kaiisas  City,  Mo.  Atlanta,  Ga. 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 

Engineers — Accountants — Managers 
Illinois  Merchants  Bank  Building 
CHICAGO 


BARKER  &  WHEELER 

utility  and  Industrial  Valuations.  Desigrn 
and  Construction  of  Power  Systems,  Water 
Supplies.  Seweraire  and  Sewage  Disposal. 

11  Park  Place,  New  York  City 
Albany,  N.  Y.  Atlanta,  Ga. 


H.  K.  BARROWS 

M.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 
Hydro-ele<‘tric  developments — Water  supplies 
Reports,  plans,  supervision. 

Advice,  appraisals. 

6  Beacon  St.,  Boston.  Mass. 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants.  Electrification  De¬ 
velopments,  Industrial  Plants 
Railway  Shops  and  Terminals. 
Design.  Construction.  Investigations. 
Appraisals. 

2.11  S.  LA  SALLE  ST..  CHICAGO 


BLACK  &  VEATCH 

Consulting  Engineers 

Water.  Steam  and  Electric  Power  Investi¬ 
gations,  Design,  Supervision  of  Construc¬ 
tion.  Valuation  and  Tests. 

307  S.  Hill  St..  Los  Anseles,  Calif. 

230  Park  Avenue.  New  York  City. 

Mutual  Building,  Kansas  City,  Mo. 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 
231  S.  LaSalle  Street,  Chicago 
New  York  Pittsburgh  San  Francisco 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 


61  Broadway 


M.  J.  DALEY  &  CO.,  INC. 

SPECULIZING  IN  THE  CONSTRUCTION  OF: 

Railroad  Electrification. 

Transmission  Systems. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 


1654  Main  Street 


Springfield.  Mass. 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery,  Apparatus  and 
supplies.  Materials  of  Construction,  Coal, 
Paper,  etc.  Inspection  of  Material  and  Ap¬ 
paratus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


FARGO  ENGINEERING  CO. 
CONSULTING  ENGINEERS 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


FORD.  BACON  &  DAVIS 

Incorporated 

ENGINEERS 
39  Broadway 
NEW  YORK 

Philadelphia  Chicago  San  Francisco 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 


Monadnock  Building 


Chicago,  III. 


GANNETT,  SEELYE  fit  FLEMING, 
ENGINEERS.  Inc. 
Engineering,  Appraisals, 
Construction,  Management 
Harrisburg  New  York 

New  Orleans 


HARPER  &  TAYLOR 

Incorporated 
ENGINEERS 
225  South  Fifteenth  Street 
Philadelphia,  Pa. 


L.  F.  HARZA 

Engineer 

Dams.  Hydraulic,  Hydro-electric.  Flood 
Control  and  Sanitary  Project. 

Engineering  Bldg.  205  Wacker  Drive 
Chicago 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines 
Substations 

100  W.  Monroe  St..  Chicago.  HI. 

31  Nassau  St.,  New  York  City 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 

Rate  and  Condemnation  Cases 


306  W.  3rd  St. 


Los  Angeles 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 
DeMgn  -TRANSMISSION  LINES-  buim 
15  Park  Row,  New  York 


GEORGE  H.  KNUTSON 

FINANCIAL  ENGINEER 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Financing  Consolidation  Acquisitions 

Harris  Trust  Bldg.,  Ill  W.  Monroe  St., 
Chicago.  Illinois 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analysis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  York 


WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  B. 

Mem.  Am.  Soc.  M.  E. 

Mem.  Eng.  Inst.  Can. 
Fellow  Am.  Inst.  E.  B. 

CONSULTING  ENGINEER 
535  Fifth  Avenue,  New  York  City 
Charlotte,  North  Carolina 


E.  S.  LINCOLN 

Consulting  Electrical  Engineer 
Designs  Investigations  Reports 
Electrical  Research  Laboratory 
Graybar  Bldg. 

420  Lexington  Ave.,  New  York  City 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Management 
231  So.  LaSalle  St..  Chicago 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and  man¬ 
agement  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


Do  not  hesitate  to  ask 

If  you  cannot  find  the  service  you  need 
listed  here,  do  not  hesitate  to  ask  us  for 
information. 

Address 

Professional  Directory  Division 

Tenth  Ave.  at  36th  8t.,  New  York  City 


CHAS.  T.  MAIN.  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Designs — Valuations 
Supervision  of  Construction 
201  Devonshire  Street,  Boston.  Mass. 
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The  solution  to  your  problem 
of  greater  economy — 


may  not  necessarily  be  in  replacement  with  new  equipment, 
but  in  the  proper  arrantjement  and  operation  of  your  present 
equipment! 

The  varied  experience  of  a  consulting  engineer  coupled  with 
your  particular  knowledge  of  your  business,  makes  for  a  quicker 
and  more  effective  solution  of  your  operating  problems. 

Many  times  a  simple  suggestion  by  a  competent  consulting  engi¬ 
neer  effects  such  greater  economies  that  the  cost  of  his  services 
is  returned  a  hundred  times  over. 


IMIlinMIMHIMinMIiHIMIIMIIMIIIHIIHIIItIMI 
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USED  MACHINERY  and  NEW— BUSINESS  OPPORTUNITIES 


UNDISPLAYED — RATE  PER  WORD: 

Positions  Wanted,  6  cents  a  word,  minimum 
$1.00  an  insertion,  payable  in  aulvance. 
Positions  Vacant  and  all  other  classifica¬ 
tions,  10  cents  a  word,  minimum  charge 
$2.00. 

Proposals.  40  cents  a  line  an  insertion. 


INFORMATION: 

Box  Numbers  in  care  of  any  of  our  offices 
count  10  words  additional  in  undisplayed 
ads. 

Discount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecutive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposals) . 


DISPLAYED — RATE  PER  INCH; 

1  to  3  inches . $6.00  an  inch 

4  to  7  inches .  6.76  an  inch 

8  to  14  inches .  6.60  an  inch 

An  advertising  inch  is  measured  vertically 
on  one  column.  3  columns — 30  inches — 
to  a  page. 


POSITIONS  VACANT 


A  MANUFACTURER  of  high-quality  control 
apparatus  has  openings  for  several  1927-8 
electrical  engineering  graduates  for  sales,  engi- 
ne<‘ring.  and  res<*arch  departments.  Your  appli¬ 
cation  should  indicate  line  of  work  preferred. 
P-11.  Electrical  World.  620  No.  Michigan  Ave., 
Chicago,  111. 


ELECTRICAL  engineer  for  electrical  construc¬ 
tion  supervisor  on  large  project  in  New  Eng¬ 
land.  Should  have  five  to  eight  years’  expe¬ 
rience.  test  room  and  construction  work.  Some 
design  experienc'e  desirable.  Give  experience 
record,  salary  expected,  whether  married  or 
Single  and  enclose  small  photograph.  P-176, 
Electrical  World,  Tenth  Ave.  at  3((th  Street. 
New  York. 


POWER  sales  engineer  lor  New  England,  with 
knowledge  of  rates,  steam  and  oil  engines, 
industrial  heating,  and  the  application  of 
motors  and  control.  Write  P-173.  Electrical 
World,  Tenth  Ave.  at  .36th  St.,  New  York. 


WANTED;  Experiencwl  and  technically  trained 
radio  and  ele<‘trical  enginwr.  eBpe<‘ially 
(lualified  for  eliminating  radio  interference. 
Address  Box  36,  Bloomington,  III. 
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Here  Is 
A  Real  Job 

We  need  a  market  analysis  and 
sales  promotion  man  who  is  a 
graduate  electrical  engineer,  who 
can  dig  in,  get  facts  and  ana¬ 
lyze  them.  We  need  a  man  who 
has  a  publicity  sense— one  who 
can  write  clearly  and  convinc¬ 
ingly.  Central-station  or  elec¬ 
trical  manuufacturing  experience 
is  desirable  but  not  essential. 

The  organization  looking  for 
this  man  is  composed  of  people 
who  can  work  with  him.  The 
job  itself  has  been  a  stepping 
stone,  one  of  our  Vice-Presidents 
and  one  of  our  Division  Man¬ 
agers  having  held  it. 

If  you  think  you  can  qualify, 
if  you  are  young  and  ambitious, 
why  not  write  us  about  yourself  ? 

PV-186,  Electrical  World 
10th  Ay.  at  36th  St..  New  York 
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)  GOOD  JOBS  OPEN  j 

I  Central  itationa  must  hare  meter  eiperti.  Hundred!  | 
i  of  rumpetent  men  wanted  for  poaltlons  paying  i 
:  $3,000  and  over.  We  ran  train  YOU  at  home  In  | 

I  your  spare  time.  I 

I  BE  A  METER  ENGINEER  | 

:  A  postcard  brings  full  details.  No  obligation.  : 

I  FT.  WAYNE  CORKESPONDENCE  SCHOOL  | 
a  Dept.  C..  Ft.  Wayne.  Ind.  i 


EMPLOYMENT  SERVICE 


IF  YOU  are  qualified  for  position  between 
$2,600  and  $26,000,  and  are  receptive  to 
negotiations  for  new  connection,  your  response 
to  this  announcement  is  invited.  The  under¬ 
signed  provides  a  thoroughly  organized  service 
established  nineteen  years  ago.  to  conduct  con¬ 
fidential  preliminaries,  and  assist  the  qualified 
man  in  locating  the  particular  position  he  de¬ 
sires.  Not  a  registration  bureau.  Retaining 
fee  protected  by  refund  provision,  as  stipulated 
in  our  agreement.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Bixby,  Inc., 
262  Main  Street,  Buffalo.  N.  Y. 


$3,000-$,30,000  men  find  our  service  effective 
in  making  connections  individual.  Confi¬ 
dential.  Refund  agrwmcnt.  Not  agency.  Jacob 
Penn.  Incorporated.  9  Park  Plac'e,  New  York. 


POSITIONS  WANTED 


CHIEF  draftsman  and  engineer  available.  Broad 
background  of  experience  in  the  design  of 
AC  and  DC  motors;  4  years  shop  superintendent, 
building  motors  and  control  apparatus;  chief 
draftsman  and  mechanical  engineer  on  motors 
and  transformers;  1  year  sale  of  motors.  PW- 
181,  Electrical  World.  Tenth  Ave.  at  36th  St., 
New  York. 


DRAFTSMAN,  electrical,  mechanical  with  ex¬ 
perience  in  central  station,  distribution,  sub¬ 
station,  wiring  diagrams  and  standards.  PW- 
177,  Electrical  World,  Tenth  Ave.  at  36th  St., 
New  York. 


ELECTRICAL  engineer,  university  graduate,  27 
years,  6  years’  experience  in  sub-station 
design,  power  plant  reconstruction,  automatic 
equipment,  wiring  and  layouts,  and  under¬ 
ground  circuits.  Desires  opportunity  in  subor¬ 
dinate  or  executive  I'apacity.  South,  West  or 
Southwest  location  preferred.  PW-166,  Elec¬ 
trical  World,  620  No.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 


ELECTRICAL  ENGINEER — 10  years’  experience 
in  engint-ering  departments  of  large  utility  cor¬ 
porations— design.  construction,  maintenance 

and  purchasing.  Broad  experience  in  transmis¬ 
sion  line  construction  and  maintenanct*.  PW-170, 
Electrical  World,  620  No.  Michigan  Ave.,  Chi- 
<‘ago.  Ill. 


ELECTRICAL  engineer  or  executive  position 
by  a  man  with  experience  in  steel  mill, 
foundry,  paper  and  pulp  mill  installations,  also 
in  the  manufacture  of  welders,  transformers, 
motors  and  generators.  PW-182.  Electrical 
World,  Guardian  Building,  Cleveland.  Ohio. 


EXECT’TIVE,  electrical  engineering  and  business 
administration  training.  Experienc'e  covers 
distribution,  operation,  installation.  Administra¬ 
tive  position  in  sales  department  of  ele<-trical 
manufacturer.  Desire  position  with  public 
utility,  or  manufacturing  company.  Married, 
age  .37.  PW-184.  Electrical  World.  620  No. 

Michigan  Ave.,  Chicago,  Ill. 


POSITIONS  WANTED 


JUNIOR  ENGINEER.  26,  degree  E.E..  1926, 
three  years’  experience  in  acceptance,  main¬ 
tenance.  and  general  tests  of  various  equipment 
and  materials  for  large  public  utility,  two  years 
in  supervisory  capacity.  Desires  position  in 
engineering,  operation,  or  management  of 
progressive  company.  Record  and  photograph 
forwarded.  Now  employed,  available  on  three 
weeks.  PW-180.  Electrical  World,  Tenth  Ave. 
at  3eth  Street.  New  York. 


MET^R  and  instrument  specialist,  with  16 
years’  experience  in  A.C.  and  D.C.  metering, 
laboratory  and  meter  department  work,  super¬ 
vising,  testing  and  maintenance  of  instruments 
in  power  plants  and  sub-station  and  2  years 
superintendent  of  meter  department,  desires 
position  with  responsibility  and  future.  PW- 
178,  Electrical  World.  Tenth  Ave.  at  36th  St., 
New  York. 


METERMAN,  practical  and  technical  training 
in  all  watthour  meters  and  switchboard  in¬ 
struments.  PW-176,  Electrical  World,  Tenth 
Ave.  at  36th  Street.  New  York, 

NEW  business  manager,  successful  record  gas 
and  electric  load  building.  Holding  corpora¬ 
tion.  general  staff  experience;  now  employed. 
PW-171.  Electrical  World.  Tenth  Ave.  at  36th 
St..  New  York. _ 


SALESMANAGER.  competent,  with  years  of 
experience  as  electrical  salesman  and  as  man¬ 
ager  desires  to  change  position.  Fully  qualified 
to  direct  sales  force  and  sales  policies.  Complete 
references  will  be  furnished  as  to  past  and 
present  connections.  PW-183,  Electrical  World. 
620  No.  Michigan  Ave..  Chicago.  Ill. _ 


WANTED:  Work  with  some  Eastern  property, 
6  years’  experience  with  all  kinds  of  sub¬ 
stations  indoor  and  out,  including  automatic 
rectifier  stations  acting  in  capacity  of  pusher 
on  the  job.  At  present  employed.  PW-179, 
Electrical  World.  Tenth  Ave.  at  36th  Street, 
New  York. 


EDUCATIONAL 


Bliss  Electrical  School 

Condensed  course  in  electrical  engineering.  Com¬ 
plete  in  one  year.  For  men  of  character, 
ambition  and  limited  time.  Theoretical  princi¬ 
ples  and  pr^tctical  applications  of  electricity; 
mathematics,  steam  and  gas  engines,  mechanical 
drawing,  extensive  shop  work.  Construction,  in¬ 
stallation,  testing.  Fireproof  dormitories,  dining 
hall,  laboratories,  shops.  Established  1893. 
Catalog  on  request.  236  Takoma  Ave.,  Wash¬ 
ington.  D.  C. 


PATENT  YOUR  IDEAS 

Call  or  lend  me  a  sketch  of 


lllMIIIMIMIIfllMI' 

SOfflWF 


Z 

■.1 


•ur  invention.  Phone  Longsere 

I7DI7I7  Inventors  Recording  Blank 
r  fxCsCs  Confidential  Advice 
U.  S."and  Foreign  Patents  secured  by 

Z.H.POLACHEK  COT«^t.*Enaineer  ^ 

1234  BROADWAY  NEW  YORK 
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Representation  in  Detroit 

I  Manufacturers’  Representative  with  an  Office  established  in  Detroit,  | 
I  traveling  the  entire  State  of  Michigan  and  City  of  Toledo,  Ohio,  is  I 

I  interested  in  a  line  of  apparatus  selling  to  the  power  companies  and  large  | 

I  industrial  plants  for  this  territory.  We  have  a  large  following  with  this  | 

I  class  of  trade  and  we  could  give  a  manufacturer  not  connected  in  this  | 

I  territory  desirable  representation.  | 

I  RA-174,  Electrical  World,  Tenth  Ave.  at  36th  St.,  New  York  City  | 
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J.L.HEMPHILL  &  CO.  Inc. 

ElECTniCAL  ENGINEERS  AND  EQUIPMENT , 

801-  807  Williams  St.  North  Bergen.  N.J. _  [, 


MOTOR  GENERATOR  SETS 

1 —  600  kw.  125^260  v..  New  General  Electric  Syn¬ 
chronous  motor.  Generator  Set. 

2 —  300  kw.,  126  V.,  900  r.p.m.  New  G.E.  Syn¬ 

chronous  motor  sets,  3  pb..  60  ey.,  480-2300- 
4160  volts. 

1 — 160  kw.,  600  r.p.m.,  260  V.,  Oen.,  3  ph.,  60  ey. 

220-440  V.,  G.E.  Synchronous  motor. 

1 — 126 kw.,  260  V.  WestInghouseSynchronousOen. 

Motor  Set,  3  ph.  60  cy.  230/2200  v. 

1—100  kw.,  126  V.,  D.C.  220-440  A.C.,  G.E.  Syn¬ 
chronous  Motor  Generator  Set.  220/440  v. 

1— lOOkw.,  260  V.,  Gen..  900  r.p.m..  2200  Syn¬ 
chronous  Motor. 

1—86  kw.  260  V  ..  1200  r.p.m..  3  ph..60cy.. 220-440 
V  .  O  E  Synchronous  Motor. 

1—76  kw..  260  V.,  Generator,  3  ph..  60  ey.,  2200 
V.,  Synchronous  Motor. 

1—60  kw..  126  V..  C.W.,  3  ph..  60  ey..  220-440  v.. 
Motor. 

1 — 60  kw,,  250  V.,  Westlnghouse  3  ph..  60  ey.. 
220-440  V. 

10-20-25-40  kw..  125  v..  Exciter  SeU. 

10-20-30  kw.  Balancer  Sets. 

3— 6  kw.  Battery  Charging  Seta. 

ENGINE  GENERATOR  SETS  AND  TURBINES 
1— '  37  kva.,  760  kw.  8  P.F,  3ph.  60  cy..  480  volts 
3600  R.P.M.  Gen.  Elec.  Non-Cond.  with  ex¬ 
citer  (used  one  year) 

1 — 326  k.v.a.3  ph..  60  ey.,  240-480  V..G.E.  Skinner 
umnow  Engine  Set. 

1—150  k.v.a.  G.E.  Skinner  Uniflow  Set.  >  ph..  60 
cy  .  480-2300  v.,  226  R.P.M. 

1 —  75  k.v.a.  3  ph..  60  ey.  Weetinghouse  Geared 
Non-Condensing  Turbine. 

TRANSFORMERS 

1  -  4.^  kva.  13,200-2300  volts,  3  phase,  60  cycle. 
G.  E.  on  Cooled. 

2— 1500/3000  kva.  G.  E.  eomblned  oil  and  water 
cooled  3  ph..  60  cy.,  11000-2200-2300  v. 

2-1200  kva.  13.200-116/230/440  volts.  G.E..  3 
phase.  Oil  Cooled 

3  -150  kw  .  4160  V..  120-240  PItUburgb  Oil 
Cooled  Transformers. 

15—5  kw  .  30  kw..  3  ph..  Pole  Type.  2200-1100 
440-220-110  G.E. 


Telephones:  Palisade  2600-2601 
A.  C.  GENERATORS 


No. 

Kw. 

Rpm. 

VoUa 

Ph. 

Type 

1 

400 

360 

480 

3 

G.E.  'B 

2 

300 

1200 

2300 

Westg. 

1 

250 

600 

440 

3 

Westg. 

2 

900 

2300 

3 

Cr.-Wh. 

2 

100 

900 

230  '2300 

3 

G.  E. 

1 

75 

600 

220 

3 

Westg. 

1 

76 

900 

2300 

3 

G.  E. 

1 

50 

1200 

220-440 

3 

G.  E. 

I 

60 

1200 

2300 

3 

G.  E. 

1 

80 

1200 

220-2200 

3 

G.  E. 

MOTORS 

—3  Phase.  60  Cycle 

No. 

Hp. 

Rpm. 

Volts 

Type 

1 

700 

296 

2200 

G.  E. 

1 

600 

360 

440 

G  E. 

Rpm. 

900 

Volts 

220-440 

Type 

Gen.  Electric  KT 

26 

600 

220-440 

Gen.  Electric  KT 

16 

1200 

220-440 

Gen.  Electric  KT 

■■ 

16 

1200 

220-440 

Gen.  Electric  MT 

10 

1200 

220-440 

Gen.  Electric  MT 

71 

000 

220-440 

Gen.  Electric  MT 

3 

2300-4160  Westg.  syn. 
2300-4150  Westg.  syn. 

445  2300  G.  E  syn. 
220/440  Westg.  syn. 
440/2200  O.  E.  syn. 
4160/2300  G.  E  syn. 

Westg.  si.  rg. 
2300  G.  E.  syn. 

2200  Westg.  Nl.rg. 

2200  Westg.  Bu.cg.mtr. 
440/2200  G.  E.  sq.  eg. 


1)00  220  440/2200  Weetg.  sq.  eg. 


76 

600 

220 

G.  E.  «q.  eg. 

76 

600 

220 

Falr.-M.  si.  rg. 

76 

490 

440 

Allls-Chal.  si.  rg. 

76 

900 

2200 

G.  E.  Kt. 

60 

1200 

220 

G.  E.  Bl  rg. 

60 

720 

220/440 

G.  E.  Kt. 

300  220/440/2300  Falr.-M  syn. 


50 

6..0 

2200 

G.  E.  MT  si.  rg 

60 

900 

2200 

G.  E.  B. 

50 

1200 

220/440 

Wagner  si.  rg 

40 

1700 

220/440 

Wnstg.  si.  rg. 

40 

1200 

220/440 

G.  E  KT. 

26 

900 

440  2200 

Cr  -W  heeler 

26 

1200 

440 

G.  E.  K. 

26 

900 

220 

Westg.  C.  8. 

(2  Phase  Motors  on  Request) 
BRAND  NEW  MOTORS 


No.  Hp.  Rpm. 


Type 

Oen.  Electric  KT 
Gen.  Electric  MT 
Gen.  Electric  KT 
Gen.  Electric  KT 


No. 

Kw. 

Rpm. 

Volte  Type 

1 

300 

1200 

126 

brand  new.  G.  E. 

1 

200 

900 

2.50 

G.  E. 

1 

200 

600 

260 

G  E. 

1 

160 

600 

250 

G.  E. 

2 

160 

1200 

250 

Westg.,  new 

1 

100 

720 

2-50 

G.  E. 

1 

75 

450 

260 

Diehl 

1 

50 

600 

250 

Westg. 

1 

30 

1000 

250 

Westg. 

(Smaller  Sixes  on  Request) 

D.  C. 

MOTORS  - 

-33#  VOLT 

Ne. 

Rpm. 

Type 

1 

660 

G.  E. 

1 

160 

600 

G.  E. 

3 

150 

860 

Westg.  8K,  new 

1 

150 

1100 

Westg  8K. 

1 

126 

660 

Cr.-W  heeler 

1 

100 

626 

Westg.  Type  8 

1 

80 

600 

Allis-rhal 

2 

76 

476 

Weetg.  Types 

1 

60 

560 

Westg.  8k 

1 

60 

660 

Sprague 

1 

40 

400 

Diehl 

1 

40 

1300 

Diehl 

1 

36 

200 

Diehl 

1 

36 

700 

Cr.-Wheeler 

1 

..  36 

420 

Diehl 

1 

20 

666 

Dleh  1 

1 

20 

200 

Diehl 

1 

20 

000 

Dleh  1 

(Smaller  Sixes  on  Request) 

D.  C.  MOTORS— 136  VOLT 

No. 

1 

7/6 

Rpm, 

676 

Type 

G.E. 

1 

100 

600 

G.E. 

1 

80 

600 

G.  E. 

3 

25 

1200 

Sprague 

1 

20 

660 

G.  E. 

1 

15 

775 

SK  Westg. 

^niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinr 

. . . . . 


25,644 


In  one  year  alone,  25,644  advertisements 
were  published  in  the  Searchlight  Sections 
of  the  McGraw-Hill  Publications. 

The  thousands  of  orders  received  by  the 
Searchlight  Department  every  year  have 
given  us  the  experience  necessary  for 
handling  your  orders  promptly  and 
efficiently. 

Write,  Wire,  *  Phone 


SEARCHLIGHT  DEPT. 

Tenth  Avenue  at  36th  St.,  New  York 
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For  More  Than  35  Y ears 

Gregory  Hi-Grade  Rebuilt  Motors  have  been  the 
choice  of  experienced  buyers  who  know  real  values, 
and  never  class  them  with  the  ordinary  rebuilt  or 
second-hand  motor. 

Gregory  Hi-Grade  Rebuilt  Motors  do  the  job  just 
as  efficiently  and  satisfactorily  as  new  motors  and 
they  cost  much  less. 

Gregory  Hi-Grade  Rebuilt  Motors  still  in  opera¬ 
tion  after  more  than  30  years  of  satisfactory  service 
demonstrate  most  conclusively  their  complete  de¬ 
pendability.  They  are  new  in  appearance,  perform¬ 
ance  and  lasting  qualities. 

Gregory  Hi-Grade-Rebuilt  Motors  are  shipped  on  approval  so 
that  the  buyer  may  determine  their  fitness  by  actual  trial  and  test 
under  real  working  conditions. 

WHY  PAY  MORE  FOR  NEW  MOTORS  ? 

Send  for  80-page  illustrated  Monthly  Bargain  Sheet.  It  lists  the 
largest  stock  of  Hi-Grade-Rebuilt  Electrical  Machinery  in 
America  at  prices  that  show  a  DECIDED  SAVING. 

GREGORY  ELECTRIC  CO. 

Rebuilders  of  Hi-Grade  Electrical  Machinery  Since  1893 

Lincoln,  Sixteenth  and  Wood  Sts.  Chicago,  111. 


LAND 


MOTOR  BARGAINS 

New  and  Used  Selected  Bargains 

D.  C.  Motors 

ISO  Orwkrr-Wh. 

(motor  only)  475  200  C.C.D.  600 

69  Westghse.  920  220  S.  250 

69  Diehl 

(motor  only)  600-1090  220  K.  300 
10  Sprague 

( motor  only)  400-1200  220  L.C.  150 

T  H  OB 

(motor  only)  500-1500  220  C.Q.C.  75 

80  Sprague  650  110  n  259 

I^rim  stork  of  Motors  from  %  to  300  hp.  Also  Gener¬ 
ators  and  motor  Generator  Sets  of  all  characteristics. 

L.  J.  LAND,  207  Centre  St.,  N.  Y.  C. 


SELECT  BARGAINS 

Slip  Ring  Motors,  3  Ph.,  60  Cy. 

1 —  200-hp.  Westing.,  Type  CW,  220/440  volt,  514  r.p.m. 

2 —  200-hp.  Fatrbanks-Morse,  Type  BV,  220/440  Tolt,  600  r.p.m. 

2 — 150-hp.  Oen.  Elec.  Type  1  Form  M  220/440  volt  580  r.p.m. 

1 — 104  hp.  Oen.  Elec.  1  Form  M.  220/440  volt,  860  r.p.m. 

1 — IflO-hp.  Burke  Elec.  Type  EMV.  2200  volt,  900  r.p.m.  I 

1 — 75-hp.  Oen.  Elec.  Type  MT,  220/440  volt,  860  r.p.m. 

Synchronous  Motor  Generator  Sets 

5  New  Westinghouse  3  Bearing,  4.C.,  Type  O,  50 
Kva.,  220  V.,  3  ph.,  60  cy.,  1200  r.p.m.,  D.C., 
Type  SK-150L.  125  volt. 

2 — Seta  as  Above  Except  D.C.,  SK-150,  250  volt. 

See  last  week’s  listing 

MOTORS — GENERATORS — TRANSFORMERS 
AND  OTHER  ELECTRICAL  EQFIPMENT 

BelyeaCo.,Inc.,'?;ewY.“'‘cu, 

REBUILT— GUARANTEED 
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Transformers  at  Prices  that  will  interest  you! 


Our  stork  of  about  .MNN)  transformers,  ranging  from  I  to  lOOO 
kva.  in  rapacity,  single,  and  3  phase  and  voltages  110  to  00,000, 
gives  you  an  opportunity  to  meet  your  requirements  at  a  saving 
from  30  to  00  per  cent.  Bear  in  mind  that  many  of  these  units 
have  never  been  in  service  and  that  every  used  transformer  has 


undergone  rigid  insiteetinii,  re-roiiditioning  and  test.  Every  one 
new  or  used  is  guaranteed  A.I.E.K.  Standard. 

We  do  all  of  our  own  transformer  repair  work  and  wiii  also 
contract  to  repair  and  maintain  the  entire  transformer  eqiiipnient 
of  our  customers. 


Investigate  our  offering.  Visit  our  warehouse.  Write  for  free  monthly  bulletin. 
WE  BUY  MODERN  TYPE  TRANSFORMERS— ANY  SIZE— ANY  QUANTITY 


-ELECTRIC  SERVICE  CO 

America's  Used  Translormcr  Clearing  House  ^  » 

212  Walnut  Street  Cine luuati, Ohio 
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HIGH  GRADE  STANDARD  EQUIPMENT 


Slip  Ring  Motor 

— 3  Ph.,  60  Cy. 

Up. 

Volti 

Male 

Speed 

400 

2200-550 

\\  hse. 

450 

225 

220-440 

G.E. 

450 

150 

220-440 

G.E. 

720 

150 

220-440-550 

G.E. 

600 

125 

2200 

G.E. 

1200 

12.-. 

220-440 

G.E. 

000 

100 

2200 

G.E. 

900 

too 

440-220 

G.E. 

720 

too 

440-220 

G.E. 

600 

too 

440-220 

G.E. 

900 

75 

220-440 

O.E. 

720 

75 

440-220 

G.E. 

900 

76 

550 

G.E. 

720 

50 

550 

O.E. 

514 

50 

220-440 

O.E. 

900 

Synchronous  Motors — 3  Ph.,  60 

Cy. 

US- 

Vo«J 

2200-440 

Make 

O.E. 

Speed 

720 

135 

2200-550 

G.E. 

900 

80 

2200-440-220 

G.E. 

1200 

75 

220-440 

G.E. 

900 

Direct  Current  Motors 

2^?- 

Volta  Speed 

Make 

cSK  1 

230  760 

W’estghse. 

100 

230  625 

Westghse. 

60 

230  1060 

General  Electric 

RC 

50 

600  1460 

Westghse. 

8K 

Dirert  Current  Generators 


200 

250 

850 

Westghse. 

SK 

125 

250 

650 

Western  Electric 

L 

100 

250 

720 

Westghse. 

SK 

76 

250 

850 

General  Electric 

CLB 

65 

125 

800 

Westghse. 

SK 

35 

125 

850 

General  Electric 

DLC 

6 

125 

300 

Westghse. 

SK 

Sq.  Cage  Motors— —3  Ph.,  fiO  Cy. 


200 

2200 

Westghse. 

600 

150 

2200 

Westghse. 

720 

100 

550 

G.E. 

1800 

100 

220-440 

G.E. 

1800 

100 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

900 

75 

220-440 

G.E. 

720 

75 

220-440 

G.E. 

1200 

75 

2200 

Allis-Chal. 

1200 

ENGINE  GENERATOR  SETS 

’ — 250-kva.,  480 '240  v..  3-ph.,  60-cy.,  200-r.p.in. 
Crocker-Wheeler  with  Pklnner  ijniflow  engine 
with  all  flttings.  Practically  new. 

1 — 150-kva.,  240/480  v..  3-ph.,  fiO-cy.,  257-r.p,ni., 
Westlnghouse  with  Erle-Ball  simple  engine. 


Motor  Generator  Sets 

1 — 200-kw.,  250-v..  900-r.p.m.  Westghse.,  8K  con¬ 
nected  to  2200-v.,  3-ph.,  60-cy.,  syn.  motor. 

I — 100-kw..  123-v.,  1200-r.p.m.  O.  E.,  type  MPt; 
D.  C.  Generator,  connected  to  126-kva.  O.  E., 
Type  ATI.  440-2^v..  3-ph.,  60-cy.,  syn.  motor, 
1— 50-kw.,  125-v.,  1150-r.p.m.  Wghse.,  f  K,  D.  C 
Generator,  connected  to  75-hp.  Wghse.,  type 
C3,  2200-v.,  3-ph.,  60-cy.  motor. 

A.  C.  Generators — 3  Ph.,  60  Cy. 

1— 187-kva.,  720-r.p.m.,  2200-440-220-v.  O.  E. 

1 — lOO-kw.,  900-r.p.m„  2200-v.  O.  E. 

1— 75-kw..  900-r.p.m..  480-240-v.  G.  E. 
t— 75-kw..  1200-r.p.m.,  2200-480-240-v.  G.  E. 

1—  37H-kva..  1200-r.p.m..  240-v.,  G.  E. 

Transformers 

3— Allis-Chal.  667-kva..  60  cy..  13.800-230-460 
3 — G.E.  6S0-kva.,  60  cy..  2300-230-460 

3— G.  E.  333-kva.,26cy..  2300-230-115 

3— G.E.  200-kva..60cy.,  2300-230-115 

2—  G.E.  250-kva.. 60 cy..  2300-230-460 


STEPHEN  HALL  &.  CO.,  INC.,  7th  and  Adams  Sts.,  HOBOKEN,  N.  J. 


. . 

. . . 
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Notice  To 
Advertisers! 

Owing  to  the  Fourth 
of  July,  the  Search¬ 
light''  pages  of  the 
July  6  issue  of 

ELECTRICAL 

WORLD 

will  close  one  day  in 
advance  of  the  regular 
schedule. 

Advertisers  will  be  co¬ 
operating  with  us  by 
sending  new  advertise¬ 
ments  or  changes  of 
copy  early. 

FINAL 

CLOSING  TIME 

5  P.M.  Monday, 
July  1st. 


Electrical  Machinery 

Motors  and  Generators,  A.C.  and  D.C.  for 
sale  at  attractive  prices.  Large  stock  of 
New  and  Rebuilt  Motors  on  hand  at  all 
times.  Write  for  our  Stock  List  and 
prices. 

V.  M.  NUSSBAl’M  &  CO.,  Fort  Wayne,  Ind. 
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1  Watch—  I 

I  the  Searchlight  Section 

I  lor  I 

I  Equipment  Opportunities  I 


The  Searchlight 
Advertising  in 
This  Paper 

is  read  by  men  whose  success  de¬ 
pends  upon  thorough  knowledge 
of  means  to  an  end — whether  it 
be  the  securing  of  a  good 
second-hand  piece  of  apparatus 
at  a  moderate  price,  or  an  expert 
employee. 

The  Best  Proof 

of  this  is  the  variety  of  this 
journal’s  Searchlight  ads.  With¬ 
out  a  constant  and  appreciable 
demand  for  such  equipment  or 
services,  by  its  readers,  the 
market-place  which  these  ad¬ 
vertisements  represent  could  not 
exist  for  any  length  of  time. 

Are  you  using  the  Searchlight 
Section? 


Revolving  Field  Alternator 

150  kva.,  440  volt,  600  r.p.m.,  3  phase.  | 
60  cycle,  belt  driven  with  direct  connected  f 
exciter.  Entire  machine  in  good  condition.  | 
Must  sacrifice  because  of  change  in  power  | 
plant.  Immediate  delivery.  1 

BENSON  ELECTRIC  COMP.ANY  I 

Superior,  Wisconsin  i 

illlHIMItMIIIMIIMIIMIMMIIMIIMIMMIIIIIIIMItMIIMIOMIMIMIttIMIIMIHIMIMIMtIIIIMlIIMr 


I  Synchronous 

I  Condensers 

I  2000  kva.,  3  phase,  60  cycle,  2.300  volt. 

I  Westgh.  with  automatic  regulating  panels. 

I  motor  operated  rheostats,  tirrel  regulator. 

I  1000  kva.  .3  phase,  60  cycle,  2.300  volt, 

I  Westgh.  with  automatic  regulating  panels. 

I  motor  operated  rheostais,  tirrel  regulator. 

I  New  Westgh. 

I  Synchronous  Motors 

I  3  Phase,  60  Cycle, 

I  2300  and  440  and  220  Volts 

i  In  sizes  from  126  to  575  hp.,  slow  speeds. 

I  suitable  for  direct  connection  to  air  com- 
{  pressors.  line  shafts  and  to  engines  on 
I  generator  ratings. 

I  Transformers 

j 

i  Finest  lot  of  transformers  in  the  second 
■  hand  market  1000  kva.  to  1  kva.  At 
s  savings  worth  while. 

I  Street  Lighting 

I  Transformers 

c 

i  A  few  left 

3 

!  3  Phase,  60  cycles,  2300  Volts,  6.6  amps. 

I 

I  A.C.  Line  Voltage 
I  Regulators 

I  liys  to  22  kw.,  2300  Volts, 

I  3  Phase,  60  Cycles 

I  Turbo  Generators,  Various  Sizes.  Also 
I  large  stock  Transformers,  Engine  Driven 
I  I'nits,  Motor  Generators,  Motors,  Dynamos 
I  of  all  Descriptions. 

I  Send  tor  Catalogue  of  the 

I  Largeat  Stock  in  America 

I 

I  George  Sachsenmaier  Co. 

8401  Hegerman  St.,  Holniesburg,  Phila.,  Pa. 

IIIIMtMlIitllllMItlllllllllllMtlNIIIIIinilllllltllllMIIIIMIIlllIttllilMlllllllllilMMIIIItiiinl 
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CONDENSER 

i  1 — Allis-Chalmers  No.  5  High  Vacuum  | 
I  Vertical  Jet  Condenser,  with  turbine,  s 
=  reduction  gear  and  submerged  type  | 
I  water  removal  pump.  Capacity  rating  1 

I  for  3,200  kw.  turbine.  I 

I  NASHVILLE  INDUSTRIAL  CORPORATION  I 
i  Old  Hickory,  Tennessee  | 


. . . 


Lb 


1500  KW.,  1875  KVA. 
Turbo  Unit 

3  1 — 1500  KW.,  1875  KVA.  Westinghouse  Double  Flow  | 

3600  r.p.ni.  Turbo  Unit,  3  ph.,  60  cy.,  2300  v.;  200  lb.  | 
pressure  with  Alberger  Jet  Condensing  equipment  in-  | 
eluding  turbine  driven  12-in.  Volute  Pump;  Dry  | 
Vacuum  Pump;  Panelboard  with  instruments.  Perfect  | 
operating  condition.  Dismantled  ready  for  immediate  I 
shipment.  | 

ZOO  KW.  Duplex  Motor 
Generator  Exciter  Set 

(venerator:  200  KW.  self  contained  Westinghouse  125  v.  I 
1600  amp.  interpole  type,  900  r.p.m.  I 

Motor:  300  HP.  Westinghouse  CW  slip  ring,  3  ph.,  | 

60  cy.,  2200  v.,  900  r.p.m.  | 

Turbine:  Westinghouse  200  lb.  stea^  pressure,  900  | 

r.p.m.,  equipped  with  specially  designed  | 
governor.  I 

Starter:  300  HP.  Westinghouse  automatic  A.C.  con-  | 

troller,  3  ph.,  60  cy.,  2200  v.,  also  circuit  I 
breaker.  Equipment  practically  new,  ready  | 
for  instant  shipment.  | 

5Z40  G.P.M.  Elliott'Erhart  I 
Vertical  Jet  Condenser 

1 — 5240  G.P.M.  Elliott-Erhart  No.  9  Vertical  Jet  Condenser  i 
with  centrifugal  pump,  35-ft.  head,  direct  connected  | 
to  200  HP.  General  Elec,  type  I  form  K,  3  ph.,  60  cy.,  | 
2200  V.,  48  amp.  875/900  r.p.m.  including  control  | 
apparatus.  Formerly  used  with  3000  KW.  Turbo  Unit.  | 
Send  for  Photographs  and  Prints.  i 

No  reasonable  offers  will  be  refused.  i 

ARCHER  dc  BALDWIN,  Inc.  I 

126  LIBERTY  STREET,  NEW  YORK,  N.  Y.  j 

Telephone  RECTOR  4035-4020-4027  | 


I  Business  Wants 

3 


The  Searchlight  Section  of  this 
paper  represents  a  meeting  place 
for  men  and  concerns  who  have 


1  immediate  business 
j  section  covers 

I  Agencies  Wanted 

I  Agents  Wanted 

I  Books  and  Periodicals 
I  Business  Opportunities 
I  Civil  Service  Opportunities 
I  Conti  acts  Wanted 
5  Desk  Room  for  Rent  or  tVanted 

I  Educational 

=  Employment  Agencies 

=  Employment  Service 

I  Foreign  Business 

i  For  Exchange 

I  For  Rent 

I  For  Sale 

I  Franchises 

I  Labor  Bureaus 

I  Miscellaneous  Wants 


“wants”  to  fill — the 


New  Industries  Wanted 

OfBce  Space  for  Rent  or  Wanted 

Partners  Wanted 

Patent  Attorneys 

Patents  for  Sale 

Plants  for  Sale 

Positions  Vacant 

Positions  Wanted 

Property  for  Sale 

Representatives  Wanted 

Salesmen  Available 

Salesmen  Wanted 

Spare  Time  Work  Wanted 

Sub-Contracts  Wanted 

Tutoring 

Vacation  Work  Wanted 
Work  Wanted 


I“SearchlighT” 

i 

c 

i 
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Attractive  Price  for 

QUICK  SALE 

12  Westinghouse  3  Phase 
Ground  Detectors 

Catalog  Serial  No.  183615 

7  Westinghouse  Ground 
Detectors  No.  35586 

'I'hesc  ground  detectors  are 
now  in  our  warehouse  in 
original  containers  —  never 
having  been  unpacked.  Write 
for  prices. 

CENTRAL  LIGHT 
AND 

POWER  COMPANY 

Stores  Dep’t 
.San  Antonio,  Texas 


Centrifugal  Pumps 

i  7 — 14-in.  Worthington,  motor  driven, 

i  8.600  g.p.m.  at  152  ft. 

i  6 — 10-in.  Allis-Chalniers.  Turbine  driven, 

I  8.500  g.p.m.  at  00  ft. 

1  2 — 14-in.  Allis-Chalmers.  Turbine  driven, 
i  0.500  g.p.m.  at  150  ft. 

I  6 — 8-in.  Allierger  Curtis,  Turbine  driven. 

I  1.0.50  g.p.m.  at  405  ft. 

I  1—8-in.  Hill  Tripp,  Motor  driven,  1,200 
i  g.p.m.  at  120  ft. 

I  2 — 6-in.  Gould,  Motor  driven,  800  g.p.m. 

I  at  116  ft. 

I  All  practically  new  and  ready  for 

I  immediate  service. 

I  Nashville  Industrial  Corporation 

I  Old  Hickory,  Tennessi'c 

. . . 

1  FOR  SALE,  MAKE  OFFER 

Centrifugal  Pump 

I  1 — De  Laval,  total  head  130  ft., 

I  3000  gallon  per  minute,  Cou- 

1  pled  to  150  HP  G.E.  form  M, 

I  3  phase,  25  cycle,  220  volt, 

I  1460  r.p.m.  motor  on  common 

I  base.  No  control.  Good 

1  condition. 

I  R.  C.  NILES,  Jr., 

I  Consolidated  Gas,  Electric  Light  and 
I  Power  Co.  of  Baltimore 

iMIKIMttlMMfMtMtlllMMNMIlMIIIIIIIMMIMtlMIMMtllMItMtMIMMMIMHIMMMIIIMMIIMI 


RANDLE 


I  OFFERS  BIG  BARGAINS  i 

I  IN  1 

r  Csed  and  Rebuilt  Engine  Generator  Sets,  Turlio  = 
i  Generator  Sets,  Motors,  Rotary  Converters,  Gen-  1 
i  erators.  Motor  Generator  Sets,  Engines,  Boilers,  | 
i  Steam  and  Electric  Machinery  of  all  kinds,  also  1 
E  Machine  Tools.  Send  tor  our  new  machinery  list.  E 
1  Yours  for  the  asking.  Established  Over  50  Years,  i 


RANOLE 
MACHINERY  CD. 


I  1822  Powers  St.,  Cincinnati,  O.  | 

|HiiiiiMiiiiiMiiiiiimiHMiiiiiiiiiniininiiiiiiiiiiiinMiiiiiiiiiiiniMMiiiiit . . 

I  Steam  Turbines  I 

=  0 — 300  H.P.  Curtis  Steam  Turbines.  Type  = 

I  L  25,  3-st.ag(>  2000  r.p.m.,  150  lbs.  = 

I  steam  pressure  and  1  lb-  back  pressure.  E 

i  4 — 181  H.P.  Alberger-Cairtis  No.  .301.  single  | 
i  stage  Steam  Turbine.s.  non-condensing  | 

i  type,  160  lbs.  steam  pressure,  I'Mi  Ih.  I 

E  back  pressure.  1000  r.p.m.  | 

I  6 — 226  H.P.  Moore,  MuHi-stage  Steam  = 
I  Turbines,  non-eondensing  type,  direct  = 

i  connected  to  reduction  gear,  ratio  3000  I 

I  to  070  r.p.m.  | 

I  Priced  loic  for  quick  sale.  = 

I  Nashville  Industrial  Corporation  | 

I  Old  Hickory,  Tennessee  i 
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I  Getyow^ants  into  ihe Searchlight 
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June  29,  1929 

Electrical  World 


For  every  business  want 

Classihed  Advertising 

EMPLOYMENT— OPPORTUNITIES— EQUIPMENT 

think  SEARCHLIGHT  first 


The  classified  advertising  pages  of 
ELECTRICAL  WORLD  offer  you 
a  direct,  quick  acting,  and  economical 
way  of  getting  into  contact  with 
the  men  and  concerns  in  the  elec¬ 
trical  industry.  Based  on  many 
”  years’  experience  with  classified 

advertising  in  fifteen  publications, 
serving  eight  of  this  country’s 
major  Industries,  the“  Searchlight” 
Classified  Advertising  Service  is 
complete  in  every  detail. 


Agencies  Wanted 

Agents  Wanted 

Books  and  Periodicals 

Business  Opportunities 

Civil  Service  Opportunities 

Contracts  Wanted 

Desk  Room  for  Rent  or  Wanted 

Educational 

Employment  Agencies 

Employment  Service 

Eoreign  Business 

Eor  Exchange 

Eor  Rent 

Eor  Sale 

Eranchises 

Industrial  Sites 

Labor  Bureaus 

Miscellaneous  Wants 

New  Industries  Wanted 

Office  Space  for  Rent  or  Wanted 

Partners  Wanted 

Patent  Attorneys 

Patents  for  Sale 

Plants  for  Sale 

Positions  Vacant 

Positions  Wanted 

Property  for  Sale 

Representatives  Wanted 

Salesmen  Available 

Salesmen  Wanted 

Spare  Time  Work  Wanted 

Sub-Contracts  Wanted 

Tutoring 

Used  and  Second  Hand 
Machinery 

Vacation  Work  Wanted 
Work  Wanted 


If  there  is  anything  you  need  now 
—  a  plant,  a  man,  a  machine — if 
there  is  anything  you  want  to 
sell — a  patent,  a  complete  busi¬ 
ness,  a  factory  site — just  write  a 
letter  today  to  the  Searchlight 
Department. 

All  Inquiries  answered  promptly. 


Address 

Searchlight  Dept. 

Tenth  Ave.  at  36th  St.,  New  York  City 


ELECTRICAL  WORLD 


Vol.93,  No.26 
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SAUTER 

TIME  SWITCHES 

lead  in  off-peak  service 

OFF'PEAK  or  two-rate  metering  wherein 
a  power  company  sells  power  to 
consumers  during  the  low-demand  night 
hours  at  lower  rates  is  now  engaging  the 
attention  of  forward-looking  power  men. 

The  merits  of  such  service  depends  largely  in 
keeping  trouble  calls  few  and  far  between 
particularly  on  residential  loads.  The  neces¬ 
sity  for  installing  trouble-free  time  switches 
becomes  obvious. 

There  are  more  Sauter  Time  Switches  in  this 
service  throughout  the  World  than  any 
other — a  strong  indication  of  the  acceptance 
by  power  men  of  the  dependability  and 
low  up-keep  of  Sauter  devices. 

We  welcome  the  opportunity  of  discussing 
with  you  the  exact  type  of  Sauter  Time 
Switch  for  home  or  factory  off-peak  service 
or  for  many  of  the  applications  to  Central 
Station  problems. 


SI 

1 

y 

1 

L 

^  ■■  i;|lv 

1 

Ready  to  serve  you 
.  in  our  new  plant 
with  50%  greater  floor 
space  and  the  same  high 
standards  we  have  al¬ 
ways  maintained. 

We  can  supply  your  de¬ 
mands  for  “Electrose,” 
“Bakelite”  and  “Insulate” 
products.  Send  us  your 
specifications. 

Quotation  cheerfully 
and  promptly  given. 


I  INSULATION  MFC.  CO.,  Inc. 

i  and 

GENERAL  INSULATE  CO.,  Inc. 

I  New  York  Ave.  &  Herkimer  St.,  BROOKLYN,  N.  Y. 

. . . 


COMINQ/ 

A 

New  Edition 

of  the 

Industry’s  Catalogs 


Thermostatic 
Control — 

is  applicable  to  all 
Sauter  selfwound 
Time  Switches  and 
serves  to  open  circuit 
to  hot  water  heaters 
when  temperature  of 
water  reaches  a  pre¬ 
determined  suffi' 
ciently  high  value. 


R.  W.  Cramer 
6?  Co.,  Inc. 
136  Liberty  St. 
New  York  City 


I  1929 

I  ELECTRICAL 

I  ENGINEERING 

I  CATALOGS  I 

I  ^'1 

. . . 
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Varnished  Cambric  Seamless  Bias 
Cut  Tapes  are  now  available  with 
positively  no  tendemry  of  pinholing 
under  excessive  wrapping  tension. 

The  greater  the  applied  wrapping 
tension  the  higher  the  dielectric 
breakdown  of  the  finished  job. 


Irvington  Varnish  8L  Insulator  Co. 
Irvington,  N.  J. 


Established  1905 
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INSULATING 

fj^ACflDVfRir 

L/Tcoi*fFAnnr 


I  CLEAN  INSIDE! — Madn  in  our  own  open  hearth  furnaces,  using  the 
i  latest  and  most  progressive  methods  to  get  good  clean  steel. 

I  CLEAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain 
I  high  quality  and  uniformity  in  all  respects. 

I  RESULTS — Better  magnetic  performance,  best  die  service. 

S 

I  Empire  Steel  Corporation,  Mansfield,  O. 

i  Siirressors  to  the  Mansfield  Sheet  A  Tin  Plate  Co. 

lELEeTElCAlL 

I  S IH  S 


519  Huntingdon  St. 

Philadelphia  I 
ENNSYLVANIAUiMT' 


§  i 


Philadelphia 
ENNSYLVANIA 

MACHINES  FOR 
DRAWING 
f  RESPOOLING 
SATURATING 
RECLAIMING 
ENAMELING 
INSULATING 
PANNING 
VULCANIZING 
TAPING 
OF  WIRE 


MULTIPLE  PULL-OUT 
With  TRAVERSE  for  8  Reels. 
Has  8  Independently  Operated 
FRICTION  CLUTCHES 


. . . . . . .  . . . . . . . . . . . . . 
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Monson 
Slate  ( 


For  High  Grade 
Electrical  Equipment 


For  Switchboards,  circuit  breakers,  compensa¬ 
tors  and  similar  electrical  equipment  Monson 
Slate  is  recognised  as  the  best. 

We  have  just  completed  additions  to  our  pro- 
iliicing  facilities  which  provide  for  double  our 
former  capacity.  Thus  manufacturers  of  elec¬ 
trical  apparatus  are  assured  prompt  attention 
:.nd  quick  shipments. 

Write  us  your  needs  NOW 

Portland-Monson  Slate  Company 


tfotm  ProtmcHon  at  Comar*  * 


I  I  TT  “““  tWLfiiu-* 

i  I  I  I  Insulated  Staples 

II  Unequalled  for  telephone  and  bell 

I  I  wiring.  The  fibre  insulation  prevents 

I  ^  troublesome  short  circuits  and  grounds. 

I  I  4  sizes.  Pat.  Nov.,  1900.  Write  for 

I  I  Samples. 

I  I  I  1  Blake  Signal  dC  Mfg.  Co. 

I  I  I  s  Boston,  Mass. 

. . . . mniniij  ^lllllllllllllllllllllllllllllinm'nilllllllllHIIIIIIIIIIIIIMIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinilllllllllinilllllltllllllllllllllllllllllllllllr: 
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Portland,  Me. 


Quarriet  at  Monson,  Me. 


I  "Wn fW^W\'W dl  M  i  I  - ^  “GUMMON”  U  the  standard  and  original  | 

adlfl/inM  I  h  I  M  ■  I  I  ■  im  I  Cold  Molded  Insulation,  made  by  the  oldest  | 

I  1 1 W  S£E' J'=.,A-s3.  f- 1 

I  I  BY  I  i^ll  hlTTC  I  \3y  GARFB^  MFG.  CO. 

I  I I  . iimiiiiiiiiHiiiiiiiiimiiimmtiimmiiiiiinimiiiiiiiiiiiimininiiiiiiimimiiiimiiiiiiiiiiiiiMiiHiiiiiniiiiiiimiiiniire 

I  Mute  for  YourRurtkular  Requirements  I  {^iiiiiiiiiiiiiiiiiiiiiMiMiiiiiiiiiiiMmiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiinniniiiiMii  i  niimiiiii| 

Arc  you  intrrcsicd  in  securing  sheets  distinctive  for  uniform-  d"  I  I  I  i 

Ity,  low^  corr^losscs,  high  permeability  and  exceptional  punch-  f  Cm 

=  We  maintain,  at  .vonr  service,  a  highly  speeiallced  depart-  1=  ^  ....  ^ 

I  ment  for  the  prodnetion  and  betterment  of  Eleetrieal  Steel  =  i  TOP  ClGCtriCdl  SOGCIdltlGS  ^ 

E  sheets.  Submit  Vonr  Inquiries  1  i  ^  I 

I  I  THE  NEWPORT  R^ING  MILL  CO.  11 1  |  IMPERIAL  PORCELAIN  WORKS  I 

i  TRENTON,  N.J. 

^iiiiniMiiiiiiiiMiiiiiiiiiiniiiinnniimmnninininnmunniininuiiinintniiinniiiniiniiuiiiiiiiiiiiiiiiiiuiiiuiiuiiiiiiiiiiunniluS  ^niniiiiiiiiiiiiiitiiiiiniMniiniitiitiiniiuiiiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiMiiiniimniiiiiiniiiiiiiiiiMiiiHiiiici 
oniiiiiiiiiiiiiiMiiiiiiiiiiiiiHiiiniiiiiiiMiiiiiiiiiiiitiiiiiMiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiiiiiiiiiiiliHlilillilllillllllMllllinillinimil|  2^""<"""nMmmnimiiiniiininniiiiimiMMiiiimiMnmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimMiiiiiiimiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii:^ 

BAKELITE  I  I  111  AT7’Y'X'T799  I 

I  THE  MATERIAL  OF  A  THOUSAND  USES  |  | 

I  Molding  Materials;  Laminated  Sheets,  Tubes  and  |  | 

=  Rods;  Lacquers,  Varnishes  and  Cements.  |  | 

i  ySV  BAKELITE  CORPORATION  /gV  I  I 

i  ( ^  )  247  Park  Avenue.  New  York.  N,  Y.  ( ^  1  f  I 

I  Vi5i/  Chicago  Office  635  West  22nd  Street  V«/  S  |  -  ^ 


GARFIELD”  INSULATION 


0IMMON 


“LAVITE’ 


UA  Superior  Insulation  I 

Strong,  Accurate,  Everlasting  | 

D.  M.  Steward  Mfg.  Co.  | 

Chattanooga,  Tenn.  i 

linintinnnmiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiinitmmmtiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiitMtiiiiiiniiniiiiinttMiiiitiiiiiiiiiiMiiiiia 

^iiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiiiiitiMiiiiiiiiiiiiiiiHinniMiiiiiiiiiiiiHitiiiiiiiiiiimiiniiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiii^ 


PYREX 1 


INDUSTRIAL  WARE 

^Product  of  Corning  Class  Works 


I  Write  for  literature.  Coming  Glass  Works.  DepL  62,  | 

I  Industrial  and  Laboratory  Division,  Coming,  N.  Y.  | 

;imuilliiiiiiiniiiiiiiMiimiiiiiir<MMmiiiliiiiiiiiiiiiiiiiiiiMniiiiiiiiiiiiiiMiiMiniMiiiiMiriiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiMillliiiMllllllllllin 
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A  clock  just  as  smart  looking  as  it  is 
accurate .  • .  DUREZ  helped  make  it  so! 


It’s  an  electric  clock.  The  Poole  Clock, 
made  by  the  Morse  Chain  Company, 
Ithaca,  N.  Y.  A  small  electric  flashlight 
battery  keeps  it  going  for  a  year  at  a  time. 
And  that  clock — that  smart-looking  clock 
— tells  time  accurately  I  They  used  Durez ! 

They  used  Durez  for  the  base.  They 
used  Durez  for  the  battery  container. 
Both  have  a  rich  mahogany  effect,  pol¬ 
ished  and  smooth  as  ivory.  Durez  did 
that.  But  Durez  did  more.  These  parts 
are  tough,  hard,  non-brittle.  Never  af¬ 
fected  by  warping  or  splitting,  nor  by 
changes  in  atmosphere  or  moisture.  Noth¬ 
ing  to  go  wrong.  As  carefully  designed, 
as  accurately  constructed,  as  this  fine 
clock  itself!  Durez  did  that,  too! 

The  Durez  parts  came  out  of  the  mold 
finished.  There  was  no  lathing,  no  turn¬ 
ing.  No  surfacing  to  be  done;  no  burnish¬ 
ing  or  smoothing.  All  intricate  designing 
was  cared  for — grooves,  patterns,  let¬ 
tering,  holes;  the  inserts  were  a  part  of 
the  molding  process;  and  there  was  just 
one  operation  I  Finished!  Nothing  more 
to  do.  And  every  one  of  a  million  more 
would  look  exactly  the  same. 

Your  product  can  be  made  fust  as 
easily.  Y our  product  can  have  the  same 
smart,  modern  appearance,  the  same  ac¬ 
curacy.  Durez  comes  in  a  wide  range  of 
practical  colors.  You  can  use  them 
straight.  Or  they  can  be  blended,  peb¬ 
bled,  striated.  Does  your  product  need 
this  beauty?  Are  you  losing  out  to  your 
competitor  merely  because  his  product 
looks  better  than  yours?  Then  you 
should  use  Durez ! 


Investigate  this  remarkable  basic 
formula  material.  Let  us  show  you  how 
durable  it  will  make  your  product,  how 
efficient,  how  beautiful !  Write  today  for 
information.  General  Plastics,  Inc.,  67 
Walck  Road,  North  Tonawanda,  N.  Y. 


Also  New  York, 
Chicago,  San  Fran¬ 
cisco,  Los  Angeles. 

Write  tor  this  jree 
booklet — "Do  It  With 
Dures."  Contains  com¬ 
plete  information  about 
Dares — physical  and 
dielectric  properties, 
color  ranges,  and  scores 
of  possible  applications. 


I 


HIGH  TENSION 

PORCELAIN  INSULATORS 

A  QUAUTY  PRODUCT 
pOK PORCELAIN  INSULATOR  CORP. 
CAMBRIDGE,  OHIO, 
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■■  Qfounds  ^  I 

Furnish  permanent,  eflective  I 

V:  S  rroundint:  protection.  = 

■  JH  Reavy  continuous  copper  = 

throufrhout.  All  joints  spot  = 

welded.  Insure  durability.  i 

hifrhest  conductivity,  lowest  i 

if  ftround.  and  ample  = 

W  capacity.  Inexpensive  and  | 

Jm  easily  installed  with  a  post  = 

hole  aug:er. 


PINCO 

I  NS  triyATOR. S 

^7h0  Correct  Design. 

ITie  Rorcelain  InsulaforCbff. 


UltvlA.N.Y. 


«  '  I  Write  lor  deicriptive  literature 

I  Paragon  Electric  Co. 

9  403  So.  Dearborn  St.,  Chicago  | 
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=  =3imiiiiiiiniiiiiiiiiiiMiiiiiiiiii!iMiiimiinitiiiniiiinriniiniiiiiiiiiiimiiiiiinmniiiiimiiiii'Mrimiiiiiiniiiiiiinniiiiiiiiiiiiiiniiiiiii; 

i  ^iiiiriMiiiiiiiiiiininiMiiMiMumililiiiimiiiimiiuiiiiiiiiiiiiiiiinniiiiiitiMiiiiMiiiniiliiii.'ini'.'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiis 


Simplex  Jacks  IB 

for  Industries -Utilities -Railways -Oil  Wells 
Mines  -  Engineers  -  Contractors  -  Pipe  Pushing 

Orayb  ^I^  I  International  standard  I  Northern  Electric  i 
nycTmt  coMPAWT  I  ElectricCorporatioa  I  Company.  Ltd. 


ELECTRICAL  WORLD 


Vol.93,  No.26 
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They  Speak  For 


I  The 

I  WILSON 

i  Rubber  Co, 

B 

I  Canton,  Ohio 


ThemselvesI 


Made  from  Wild  Brazilian  f 
Rubber  with  a  pure  gum  | 
center  and  a  specially  com-  | 
pounded  outer  surface,  | 
Wilson’s  Linemen’s  Gloves  | 
speak  for  themselves  in  | 
durability,  unusual  di-elec-  | 
trie  strength,  and  pliability.  I 

Send  your  company  requisi-  | 
tion  for  a  sample  pair  gratis.  | 
Let  Wilson  performance  | 
prove  Wilson  superioritj'.  | 


Wribrite 

SIGNS 


PORCELAIN 
ENAMELED  IRON 


Never 


Guaranteed  under 
A.S.T.M.  Specifications 


F  D  LL  •‘HI-TEST” 

Spectalists  In  Rubber  Guaranteed  to  10,000  volts 

Gloves  and  the  World's 


I  Largest  Exclusive  Manu- 
I  facturers.” 


‘‘U)-TE.ST” 

Guaranteed  to  4,000  volts 


I  =  Here  is  a  soiiree  of  supply  you  can  depend  on.  Make  a  note  of  i 

=  =  It  and  plaee  in  your  tiles  for  uuiek  referenee.  Signs  made  to  § 

=  i  speeifleations  of  Power  Companies.  Send  blue  prints  or  sped-  = 

=  =  Hrations  for  quotations.  5 

I  I  VERIBRITE  SIGNS  I 

=  =  3 

I  i  Division  of  i 

I  I  GENERAL  PORCELAIN  ENAMELING  &  MEG.  CO.  | 

=  =  4113  West  Parker  Ave.,  Chieago,  111.  = 

=  nilhllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllNIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU^ 
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I  I  CANADIAN  PORCELAIN  CO.,  LTD.,  [ 

I  I  HAMILTON,  ONTARIO,  CANADA  | 

s  s  E 

I  I  Speeialixing  | 

I  I  High  and  Low  Voltage  Insulators  | 

=  triiHiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiitiiiniiiMiiiB 
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I  I  GALVANIZE  IT!  I 

i  i  ^  il'*  Isrsest  hot  dip  Job  galrioicloB  pUnt  1 

i  I  kettlei  In  the  United  Stitet.  = 

S  =  M  ll**  “t®*!  modern  equipment  to  do  flrit  1 

i  =  H  lowest  prices.  Send  prints.  = 

^  1  fi  Galvanized  produeli  furniiked.  = 

I  I  _ 0 _  JOSEPH  P.  CATTIE  &  BROTHERS  | 

I  1  Gaul  &  Letterly  Sts.,  Philadelphia,  Pa.  i 

iiH  SiiiiiiiiiiimiiiiiiiiiiiiMiimiiiimiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiin 
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WELTRUS 

STEEL  POLES 


NORTHERN 


CEDAR  POLES 


WESTERN 


■■  BUTT  TREATING  ANY  KIND  REQUIRED 

■BELL  LUMBER  8C  POLE  CO.,  Minneapolis,  Minn 


Write  lor  catalog 
and  estimates 


TRUSCON  STEEL  COMPANY,  Youngstown,  Ohio 
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elp:ctrical  world 


Built  as  accurately 

as  a  fine  watch 


The  men  who  build  A.  B.  B.  automatic  voltage 


regulators  are  as  skillful  as  expert  watchmakers. 


They  apply  the  same  standards  of  precision,  the 


As  a  result,  A.  B.  B.  automatic  voltage  regulators 


operate  as  silently  as  any  watch  and  need  no 


more  attention.  Washing  the  window  once  a 


year  is  just  about  all  the  maintenance  that  is  AMERICAN  brown  boveri  co.,  INC. 


CAMDEN,  N.  J. 


ever  required. 


AMERICAN  BROWN  BOVERI 


COPPERWELD  STEEL  CO..  GLASSPORT.  PENNA 


RITER-CONLEY  COMPANY 

Rittsburgh 


ammimiiimHiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiiirtiiiiiiiiiiiiiiiniiMiiiiiiiiiiiiiiiiiiiiiiiMiiiiuiiiK 

I  Pole  Top  Switches  | 

I  Disconnecting  Switches  I  /  *  1 

I  Switching  Equipment  for  Man-  %  | 

I  ual  and  Motor  Operation  %  ^  § 

I  Outdoor  Substations  'I  \w  ^  i 

I  Bus  Supports,  Choke  Coils  /  1  I 

I  for  Indoor  and  Out-  f  I  I*  I  I 

I  door  Service  r  •  ^ 

I  Switchboard  Fittings  I  | 

I  Copper  Fittings  ^  V  | 

I  Control  I  I 

Switches 


ORANGEBURG  FIBRE  CONDUIT 


Easily  ^ 
Carried 


ELECTRIC  POWER  EQUIPMENT  CORP. 
412-20  N.  18th  St.,  Philadelphia,  Pa. 


IT  is  often  necessary  to  lay  cableways  through  a  rough 
terrain,  as  along  a  railroad  right  of  way.  Under  such 
conditions  the  uniform  five-foot  lengths  of  Orangeburg  Fibre 
Conduit  make  handling  easier,  and  hence  cheaper. 

Every  piece  of  Orangeburg  Fibre  Conduit  is  without  the 
interior  flaws  which  may  so  easily  cause  serious  damage 
when  cables  are  being  drawn  into  place. 

The  diameter  of  each  piece  is  the  same  throughout.  Orange¬ 
burg  Fibre  Conduit  assures  cableways  which  arej  satisfactory 
to  use  under  every  condition  which  must  be  met  in  under¬ 
ground  work  no  matter  how  unusual  or  difficult. 

For  36  years  Orangeburg  Fibre  Conduit  has  been  the  choice 
of  public  utility  companies,  municipalities  and  governments 
all  over  the  world.  No  other  fibre  conduit  has  any  such 
history  of  success.  We  are  ready  to  supply  any  details,  or  to 
make  suggestions  concerning  underground  cableways. 


Conduit  Co, 


WALTER  BATES  STEEL 

CORPORATION 

GARY  INDIANA. 


ORANGEBURG.  NEW  YORK 


Sole  Agents — JOHNS  -  MANVILLE  Corporation 


uiiiiiiiiiiitiiliiiiiiiiiiiiiiiiiiiiiiiiitiniiiiiiiiiiiiiiiiiiiiituiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiniiliiiiiiiiiiiiiiiiiiiiiiuiiiiililliilliiiii; 

§  SwItrhrR— .4rri*»if  rt^Fiinpf* — Siih-Sfatlon 

i  Equiiiiii.iii 


TIREX  GABLE  for  electric  shovels 

TIREX  cable  for  elec- 
trie  shovels,  welders, 
dredges,  conveyors,  etc. 
gives  dependable  serv- 


J1904  CMOrCM 


I  '  CUveUnd 

fiuiiuiiiiiiiiiitiiiiiiiiMiiiiiiiiiiMiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiitiiiiiitniiiiiiniiiiiiiiiiiiiiiiMiniiiniiiiiininiiiiiiiiMiiiiiiiiitiitMiiiir 

I  Steel  Transmission  Towers  | 

I  and  Special  Structures  | 

I  Substation  Structures  I 


Simplex  Wire  &  Gable  Go. 

.MAXIK.U'TIRERS 

•.JOl  DEVONSHIRE  ST.,  BOSTON 

BRANCH  SALES  OFKU'ES 

CHICAGO,  564  \V.  .Monroe  St.  SAN  FRANCISCO.  390  Fourth  St 

.NEW  YORK.  1328  Broadway  CLEVEL.AND,  2019  Union  Truit  Bldg. 

JACKSONVILLE,  1010  Barnett  Nat  l  Bank  Bldg. 


. . . 

- — ^  Crystal  Valve  | 

Lightning  Arresters 

The  outstanding  development  in  lightning  I 
protective  apparatus.  | 

Electric  Service  Supplies  Co.  I 

lUh  &  Cambria  Sti.,  PHILADELPHIA:  111  N.  k 
Canal  St.,  CHIC.tGO;  50  Church  St.,  NEW  YORK;  i 

_  , Ljmin  Tube  &  Supply  Company,  Ltd.,  Montreal,  f 

i  ^  Toronto.  Vancouver.  = 


Made  by  the  Molten  Welding  Process 


neNOVA.,  >V.  WA.  u.  s 


TO  MEET  THE  NEW  TEMPO 
OP  MODERN  BUI INEf  f 


THE  M<«RAW'HIU  PUBLIIHINA  COMPANY 

ANNOUNCRt  THAT 

THE  MAOAZINE  OP  BUIINEff 

Will  HIREAFTER  BE  PUBIIIHER  WEEKIT 

UNRER  THE  TITIE  OF 

THE  BUSINESS  WEEK 

A  Journal  of  Business  News  and  Interpretation 

BE«INNIN«  WITH  THE  ISSUE  OP 

SEPTEMBER  Tth,  1929 


THE  BUSINESS  WEEK 

A  Jo  urna  I  of  B  usiness  News  and  Interpretation 


S 


-A.CCELERATION,  rather  than  structural 
change,  is  the  key  to  an  understanding  of  our 
recent  economic  developments.  Gradually  the 
fact  emerges  . .  .  that  the  distinctive  character 
of  the  years  from  1922  to  1929  owes  less  to 
fundamental  change  than  to  intensive  activity 
.  ,  .  Changes  have  not  been  in  structure  hut  in 
spread  and  speed.  ” 

—from  the  Report  of  the  Presidents 
Committee  on  Recent  Economic  Changes. 

PREAD  and  speed ! 


How  fast  has  grown  the  pace  of  business 
in  the  brief  span  of  only  three  business 
generations! 

In  the  1870’s  the  business  man  came  down 
to  his  office  and  started  the  day  by  calling 
his  employees,  as  he  could  call  his  custom¬ 
ers,  by  name. 

Business  was  local.  The  business  man  had 
immediate  and  firm  control  of  his  business 
operations — of  his  employees,  his  materials 
and  his  markets.  Rare  were  the  outside  in¬ 
fluences  that  touched  the  condua  of  his 
business. 

In  Washington,  there  were  only  the  makers 
of  the  tariff.  His  competition  was  the  store 
across  the  street,  the  faaory  across  the  river; 
his  markets  were  stable,  steady.  Of  labor 
difficulties  he  had  none;  his  machines  were 
few  and  simple,  and  he  knew  all  that  were 
of  use.  What  went  on  in  the  next  state  or 
in  another  industry  was  of  no  moment. 
Business  enjoyed  a  self  sufficiency  that  it 
will  never  know  again. 

♦  ♦  ♦ 

Consider,  then,  how  vast  have  been  the 


changes  in  sixty  years:  Quantity  produaion, 
bringing  new  problems  in  manufacturing 
and  marketing  .  .  .  The  new  importance  of 
color  and  design  .  .  .  Mass  distribution  .  .  . 
Chain  stores . . .  Transportation  and  commu¬ 
nication  speeding  up  the  pace  of  business 
.  .  .  New  conditions  of  competition  .  .  . 
The  new  influence  of  government  at  Wash¬ 
ington  and  the  State  Capitals  .  .  .  The  new 
financial  structure  with  vast  trading  on  the 
exchanges  and  a  widespread  ownership  of 
vast  corporations  . . .  Most  important  of  all, 
research  .  .  .  creating  new  industries — the 
automobile,  the  movie,  rayon — destroying 
old  ones  .  .  .  releasing  thousands  of  work¬ 
men  here  .  .  .  finding  new  tasks  for  them 
and  for  thousands  more  .  .  .  Everywhere 
are  new  forces  touching  the  conduct  of 
business. 

So  complex  have  become  the  ramifications 
of  business  that  to-day  it  has  come  to  be  the 
very  essential  of  business  management  to 
have — a  knowledge  of  the  news. 

The  collapse  of  the  wheat  market  in  Chicago 
is  not  a  local  affair  nowadays.  It  is  not  even 
a  western  matter.  It  has  its  repercussions  in 
Wall  Street.  It  has  its  meaning  to  the  radio 
industry  ...  It  may  hurt  the  silk  importer 
.  .  .  help  the  rayon  mill. 

A  bank  failure  in  Germany  means  some¬ 
thing  to-day  to  the  hardware  manufacturer 
in  New  Britain  ...  It  may  well  happen  that 


it  will  mean  more  than  the  crash  of  a  bank 
at  home. 

♦  ♦  ♦ 

Observe  how  great  has  been  the  develop¬ 
ment  in  publishing  for  the  business  man — 

A  knowledge  of  happenings  and  develop¬ 
ments  within  his  trade,  profession  or  in¬ 
dustry  has  been  so  essential  as  to  create  a 
group  of  industrial,  engineering  and  4xade 
papers  of  paramount  importance  to  the 
conduct  of  American  business — providing 
the  business  man  with  an  accurate  knowl¬ 
edge  of  material  supply,  engineering  and 
manufacturing  methods,  marketing  con¬ 
ditions,  sales  methods,  store,  office  and 
plant  management. 

Even  the  daily  newspaper  has  expanded  its 
business  news  to  the  point  where  it  devotes 
entire  sections  to  the  daily  news  of  business. 

And  yet,  with  the  expanding  need  of  business 
for  facts,  — for  news,  —  there  is  still  no  single 
publication  that  provides  the  business  man  with 
a  timely,  complete  and  accurate  record  and  in¬ 
terpretation  of  the  news  that  touches  the  conduct 
of  business. 

The  man  who  reads  the  daily  newspaper, 
his  trade  or  industry  paper,  and  the  business 
journals  is  still  without  that  master-key  to 
the  news  that  he  so  badly  needs  in  the  fast- 
paced  tempo  of  present-day  business. 

Over  a  period  of  years  the  McGraw-Hill 
Publishing  Company  has  been  observing 
and  analyzing  this  condition,  studying  this 
growing  problem  of  modern  business.  The 
first  step  was  the  acquisition  of  The  Maga¬ 
zine  of  Business;  the  second,  a  systematic 
survey  of  the  business  man’s  need  for  news; 
the  third,  an  analysis  and  organization  of 


the  sources  of  news.  Now,  the  final  step: 
The  transformation  of  The  Magazine  of 
Business  into  The  Business  Week. 

The  Business  Week  with  its  appearance 
next  September,  the  only  business  weekly 
of  general  interest,  is  the  answer  to  the  new 
compulsions  of  Spread  and  Speed. 

♦  ♦  ♦ 

The  Business  Week  will  be  operated  so 
close  to  the  news  that  the  business  world 
will  get  the  news  that  counts  while  it  is 
still  hot;  but  it  will  be  sufficiently  after  the 
event  to  enable  the  editors  of  The  Business 
Week  to  clothe  the  facts  with  their  full 
significance. 

The  Business  Week  will  be  generously 
staffed  editorially.  Trained  news  gatherers, 
able  and  experienced  feature  writers,  econo¬ 
mists  and  statisticians,  will  so  co-ordinate 
the  gathering  of  the  faas  and  their  presen¬ 
tation  and  interpretation  that  The  Business 
Week  will  point  straight  to  the  news  and 
its  significance — and  to  the  outlook  for 
business. 

The  result,  we  are  confident,  with  the  co¬ 
operation  of  the  McGraw-Hill  staff  of  128 
editors,  with  the  vast  editorial  resources 
which  26  McGraw-Hill  Publications  make 
available,  will  be  to  present  to  American 
business  a  journal  of  business  news  and 
interpretation  not  available  from  any  other 
publishing  source. 

♦  ♦  ♦ 

The  Business  Week  will  be  preeminently 
the  business  man’s  journal  of  business 
news,  vital  and  vivacious,  informative  and 
dynamic,  with  something  American  in  its 
every  charaaeristic.  It  will  be  keyed  to  the 
spirit  of  the  new  tempo  in  American  business. 


IN  CLOSER  FOCUS 


T 

JLHE  week  by  week  contents  of  the  BusinessWeek 
will  include  these  features  and  departments — 

The  News  Interpreted:  The  introductory  seaion  of  The 
Business  Week  will  present  the  looming  features  in 
the  news  of  the  week;  will  discuss  and  interpret  them 
with  authority;  with  a  style  that  will  be  alert,  crisp,  pithy. 

It  will  highlight  the  outstanding  news  in  a  way  to  point 
its  meaning  for  the  man  who  must  decide  the  policy  of 
a  business  institution. 

The  Business  Outlook:  Business  conditions  in  all  indus¬ 
tries  and  all  sections,  from  the  textiles  of  the  North  to 
the  canneries  of  the  far  West,  from  the  stores  of  Michi¬ 
gan  Avenue  to  the  docks  of  New  Orleans,  will  be 
reviewed,  checked  up,  co-ordinated,  digested;  so  that 
the  business  man  may  have  at  hand  each  week  a  timely 
and  brief  insight  into  the  trend  of  business, —  may 
have  an  answer  to  his  constant  but  unspoken  specula¬ 
tion,  “What’s  next  7" 

The  Week  in  Washington:  What  is  going  on  in  Wash¬ 
ington  has  much  to  do  to-day  with  what  is  done  in 
Detroit  and  Atlanta.  And  the  National  Capital  will  be 
thoroughly  covered  each  week  by  the  Washington 
Editor  of  The  Business  Week. 

What  is  Happening  in  Business:  The  staff  of  The  Business 
Week  will  be  in  touch  with  all  the  fields  of  business. 
Significant  developments  in  every  department  of  busi¬ 
ness — production,  sales,  management,  and  all  the  rest 
— will  be  reviewed,  clearly  and  concisely. 

Special  Articles:  Every  week  there  are  business  develop¬ 
ments  so  freighted  with  importance  to  the  future  of 
American  industry  and  commerce  that  they  demand 
special  and  extended  attention.  The  Business  Week  will 
go  direct  to  the  fountain  head  for  light  on  such  news. 
It  will  present  interviews  with  the  great  business  men 
of  the  world  who  make  the  news.  It  will  offer  articles 
by  them  on  the  topics  of  pressing,  immediate  interest. 

Editorial  Leadership:  The  Business  Week,  dedicated  to 
the  conviction  that  the  great  new  opportunities  of 
business  carry  with  them  corresponding  responsibilities 
upon  the  business  man,  will  discuss  and  interpret  the 
conduct  of  business  with  vigorous  editorials. 


It  will  stand  always  for  the  highest  ideals  of  American 
business  —  a  fair  deal  for  business  from  government 
and  the  public;  a  fair  deal  from  business  for  the  con¬ 
sumer,  the  worker  and  the  competitor.  ^ 

The  Business  Week  will  have  personality,  convictions, 
a  point  of  view.  You  may  not  always  agree  with  its 
views;  you  will  respect  them  and  find  them  interesting. 

Business  in  Its  Human  Phase:  Because  business  is  a  very 
humanly  interesting  thing  to  business  men,  the  trivial 
and  the  oddities,  the  side-lights  and  the  cross-currents, 
the  ingenious  by-plays  that  make  business  a  warm  and 
fascinating  subject— and  an  altogether  human  one  — 
will  be  reflected  and  reported  in  The  Business  Week. 

♦  ♦  ♦ 

In  quality  and  appearance  The  Business  Week  will 
maintain  the  highest  standards. 

The  size  of  the  magazine  will  be  by  llX  inches; 
the  size  of  the  type  page,  7  by  10^^  inches.  There  will 
be  three  columns,  429  lines  to  the  page.  ’ 

The  inside  pages  will  be  printed  on  book  paper  of  the 
finest  grade  and  exceptional  weight.  The  covers  will 
be  1 10  pound  coated  of  the  first  grade;  printed  in  color. 

The  binding  will  be  saddle-stitched. 

There  will  be  28  pages — or  more — of  editorial  text; 
the  typography  will  be  charaaerized  by  simplicity,  spirit 
and  readability.  Illustrations  will  be  both  photographs 
and  original  drawings.  There  will  be  original  cartoons. 

Editorial  forms  will  close  Wednesday  night.  The  issue, 
dated  Saturday,  will  be  on  the  newsstands  Friday 
morning. 

Final  advertising  forms  will  close  on  Friday  of  the  week 
preceding  publication — meaning  a  margin  of  only  one 
week  between  the  receipt  of  advertising  plates  and 
distribution  to  the  reader. 

The  Business  Week  will  be  priced  at  15c  the  copy;  by 
subscription  |5  the  year. 

The  advertising  rate  will  be  $600  the  page;  the  agency 
commission  15  per  cent;  the  cash  discount  two  per  cent. 

The  circulation  at  the  outset  will  be  75,000,  net  paid, 

A.B.C. 
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A  New  First  Aid  Catalog! 


Free 

For  The  Asking 


Send  today  for  your  copy  of  this  32 
page  Catalog  of  First  Aid  Materials 
which  lists  hundreds  of  items,  with 
numerous  illustrations  of  the  latest 
developments  for  the  treatment  of 
injuries. 
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Braddodi,  Thomas  and  Meade,  Pittsburgh,  Pa. 


EVERYTHING  FOR  MINE  AND  INDUSTRIAL  SAFETY’’ 
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I  SAFETY  SWITCHES  } 

I  Accessible  Main  Fuse 
I  30  to  600  amps.  ^ 


30  to  400  amps. 
Remote  Control 
&  Automatic  Transfer  Switches 


PALMER  ELEC.  &  MFG.  CO. 

WALTHAM,  MASS. 


GALVANIZED  JL  PRODUCTS 
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'  r  The  pure  zinc  coat* 

j  ing  on  &rapo  Gal* 
/  vanized  Telephone 
Wire  and  Strand  is 
W  non-peeling,  non-crack- 
r  ing.  Even  when  subject* 
B.'By  I  ed  to  splicing,  twisting 
/  or  bending,  this  protective 
■  V  /  coatingremainsuninjured. 

B  F/  Thatiswhy  <Pra/>oGalvan- 
W  fj  ized  Products  are  outlasting 
W  y  all  others  in  actual  service, 
jf  /  That  is  why  users,  year  after 
/  year,  are  reducing  maintenance 
/  costs  to  new  low  levels. . . . 

r  Grapo  Galvanized  Telephone 
Wire  and  Strand  can  be  obtained 
from  representative  Jobbers.  In¬ 
sist  upon  &rapo  quality!  You  raw 
identify  it  by  the  &rapo  Tag.... 


1  BURNING  VUlKUUly,*/i  I 

I  I 

I  COPPER  WIRE  I 

I  PHILLIPS  WIRE  COMPANY  I 

=  Division  of  General  Cable  Corporatloo  = 

H  PAWTUCKET,  R.  I.  i 
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=  Tort  Standard^izes  VH  to  24  Tons  edacity  = 

B  Moat  Rapid  and  efficient  for  maktoi^  I 

i  -  JRbSWul.  Tool  Staala, Alloy  Staole* fbrdine  Sieelo  i 

k  Stael  Carting,  Malleable  Iron,  OTeylron  | 

1  Carbide,  Ferro-AUoye  etc.  I 
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Indiana  Steel  &  Wire  Co, 

Muncie,  Indiana 
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WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.” 


w?  EXTEND  the 

^  facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


WOODWARD  GOVERNOR  CO.,  Rockford,  Ill, 


WATER  WHEEL 
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j  DETROIT  ELECTRIC  FURNACES  | 

I  i 

I  Build  Power  Business  I 

I  for  I 

I  THE  CENTRAL  STATION  I 

5  Lat  UM  Aa/p  increase  your  revenue  S 

I  Detroit  Electric  Furnace  Co.  S 

I  825  W.  Elizabeth  St.,  DETROIT  | 
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HYDRAULIC  TURBINES  PENSTOCKS 

BUTTERFLY  VALVES  GATES  RACK  RAKES 

NEWPORT  NEWS  SHIPBUILDING 

AND  DRY  DOCK  COMPANY 

NEWPORT  NEWS,  VIRGINIA 


Electric  Bond  and  Share 
Company 

Two  Rector  Street 


New  York 


THE  BABCOCK  &  WILCOX  COMPANY 


85  Liberty  Street,  New  York 

Manufacturers  of 

Water-Tube  Boilers,  Steam  Superheaters,  Air  Preheaters,  Economizers, 
Chain  Grate  Stokers,  Oil  Burners  and  Refractories. 

Pressure  Vessels  and  Special  Process  Equipment. 


Estabushbd  1868 


BRANCH  OFFICES 

Atlanta,  Candler  Building  Detroit,  Ford  Building 

Boston,  80  Federal  Street  Houston,  Texas,  Electric  Building 

Chicago,  Marquette  Building  Los  Angeles,  Central  Building 

Cincinnati,  Traction  Building  New  Orleans,  344  Camp  Street 
Cleveland,  Guardian  Building  Philadelphia,  Packard  Building 
Dallas,  Texas,  Magnolia  Building  Phoenix,  Ariz.,  Heard  Building 
Denver,  444  Seventeenth  Street  Pittsburgh,  Koppers  Building 


Portland,  Ore.,  Failing  Building 
Salt  Lake  City,  Kearns  Building 
San  Francisco,  Sheldon  Building 
Seattle.  Smith  Tower 
Honolulu,  T.  H.,  Castle  &  Cooke 
Building 

Havana,  Cuba,  Calle  de  Aguiar  104 
San  Juan,Porto  Rico,Reclnto  Sur  51 


FULL  AUTOMATIC  HYDRAULIC  CONTROL 


The  Pelton  hydraulic  controller  is  another  outstanding 
contribution  to  lowered  first  costs  as  well  as  operating 
costs  for  hydro-electric  plants.  One  of  these  units,  shown 
at  the  extreme  left  In  the  adjacent  picture,  is  installed  in 
Spaulding  No.  3  plant  of  the  Pacific  Gas  &  Electric  Co., 
being  operated  by  penstock  pressure  and  remotely  con¬ 
trolled  by  the  forebay  level.  It  is  for  use  in  block  load 
plants  and  may  likewise  be  controlled  by  tail  water 
level.  This  plant  is  entirely  automatic,  the  usual  oil 
pressure  governor  being  eliminated  with  appreciable  re- 
luction  in  capital  investment. 


THE  PELTON  WATER  WHEEL  COMPANY 

Hydraulic  Engineers 

2983  Nineteenth  St.,  San  Francisco  33  Rector  St.,  New  York 
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Dependable  power  at  1.32  ct. 
per  kw'hr.  in  a  small  plant 
with  low  load  factor 


The  power  plant  of  a  Kansas  Cement  Mill 
(name  on  application)  consists  of  two 
338-b.hp.  McIntosh  &  Seymour  Diesel 
Engines,  each  driving  a  230-kw.  generator. 
The  day  load  varies  from  about  160  to  170 
kw.,  and  a  continuous  load  of  something  over 
40  kw.  is  carried  from  5:00  in  the  evening 
until  7:00  in  the  morning. 

As  will  be  noted,  the  power  requirements  are 
not  only  well  within  the  capacity  of  one  out¬ 
fit,  leaving  the  other  as  a  spare  and  emergency 
unit  and  a  provision  for  future  plant  growth, 
but  most  of  the  time  the  active  set  is  under  the 
unfavorable  fractional  load  of  hardly  above 
18  per  cent.  Figuring  on  one-unit  operation, 
the  load  factor  is  less  than  38  per  cent. 

The  accompanying  operating  figures  were 
handed  to  our  representative  during  a  recent 
service  call.  The  actual  cost  per  kilowatt- 
hour  is  really  less  than  indicated,  as  the  repair 
expense  included  was  never  spent,  400  gal. 
of  the  lubricating  oil  charged  against  the 
engines  were  used  in  other  parts  of  the  mill, 
and  no  value  was  assigned  to  the  steam  gen¬ 
erated  for  heating  the  office  building,  from  a 
small  boiler  served  by  waste  engine  heat. 


10-Month  Operating  Record 


Kw-hr.  generated  .  536,255 

Total  engine  hours  .  6,209 

Fuel  oil  consumption  .  54,166  gal. 

Average  kw-hr.  per  gal .  9.9 

Lubricating  oil  consumption. .  900  gal. 

Operating  Costs 

Fuel  oil,  at  3  cts.  per  gal . $1,624.98 

Lubricating  oil,  at  50  cts.  per  gal .  405.00 

Labor  .  4,050.00 

Repairs,  none,  but  reserved  for  same .  840.00 

Miscellaneous  .  150.00 

$7,069.98 

Cost  per  kw-hr .  $0.0132 


Taking  all  facts  into  consideration — small  size 
of  plant,  low  load  factor,  expense  charged  to 
but  not  incurred  by  the  engines,  and  benefit 
not  credited — this  cost  of  1.32  ct.  per  kw-hr. 
is  ridiculously  low  in  comparison  with  gen¬ 
erating  cost  from  any  steam-electric  plant  of 
similar  size.  It  is  easy  to  understand  why  the 
owner  is  well  pleased. 

If  you  operate  or  expect  to  build  a  small  or 
moderate  size  power,  light  or  pumping  plant, 
it  would  pay  you  to  let  our  Engineers  submit 
performance  and  cost  data,  based  upon  your 
own  conditions.  At  least  write  for  our  litera¬ 
ture. 


MclNTOSH  &  SEYMOUR  CORPORATION,  Auburn,  N.  Y. 

New  York  City  KannaR  City.  Mo.  Jcit'ksonvillp.  Fla.  San  Pranoispo.  Cal.  Houston.  Tpx. 

149  Broadway  1016  Baltimore  Ave.  412  Bisbee  Bldf.  614  Matson  Bldg-.  270.'1  Esperson  Bldg. 


MCINTOSH  &  Seymour 

DIESEL  ENGINES 


This  is  one  of  a  series  of  MrGraiv~FIill  advertisements  directed  originally 
to  advertising  men  in  an  effort  to  make  industrial  advertising  more  profit¬ 
able  to  buyer  and  seller.  It  is  printed  in  these  pages  as  an  indication 
to  readers  that  McGrava-Hill  publishing  standards  mean  advertising 
effectiveness  as  vuell  as  editorial  virility. 


Behind 
the  scenes 
of  circulation 
building 


ADVERTISERS  need  to  know  more  about  circula- 
^/"^tion  than  circulation  statements  give  them.  The 
method  of  building  circulation  is  mighty  important, 
as  the  following  questions  suggest: 

H  ow  do  publishers  locate  and  rate  subscribing  pros¬ 
pects?  How  do  they  get  them?  Why  do  they  get  them? 

At  McGraw-Hill  circulation  headquarters  in  New 
York  there  is  a  large  map  shown  on  this  page.  On  it 
here  and  there  are  colored  pegs  which  show  what  cir¬ 
culation  we  do  not  have — plants,  utilities  or  service 
organizations  whose  buying  power  should  be  covered 
by  a  McGraw-Hill  publication. 

No  one — publisher  or  manufacturer — can  map  his 
prospects  in  this  way  without  continuous  research. 

Between  50  and  60  salaried  McGraw-Hill  circula¬ 
tion  men  participate  in  this  research  to  locate,  rate  and 
get  only  the  decision  men  of  industry  and  business. 


The  McGraw-Hill  circiilatioii 
man  is  trained  to  help  the 
reader  subscribe  to  the  publica¬ 
tion  that  deals  most  intimately 
with  his  daily  problems.  That 
is  why  his  card  is  open-sesame 
in  important  industrial  plants 
throughout  the  country,  whose 
policy  is  “no  book  agents  ad¬ 
mitted.” 


The  publishers 


PROGRESS 


“Here,  Lad — 

I  wish  you  would  quit  fighting  for 
‘Line- Weld*  motors  on  our  machines. 

You’ve  fought  companies  that  must  make 
very  good  motors. 

Why  don’t  you  declare  an  armistice  ...  we 
need  to  keep  in  these  companies’  good  graces.” 


You  mean  business  graces. 

We’ve  already  had  FAITH  in  their  promi¬ 
nence,  HOPE  for  motor  development,  and 
CHARITY  toward  the  limitations  of  cast 
motors. 

But  Lincoln  has  shown  in  the  ‘Line- Weld’ 
steel  constructed  motor  with  biggest  shafts 
and  bearings,  that  better  performance  and 
fewer  shutdowns  can  actually  be  made  avail¬ 
able  to  users.  Also  that  service  of  a  lesser 
order  costs  us  good  money. 

So  I  see  no  reason  for  an  ARMISTICE  — 
when  it  has  been  so  well  shown  in  world  events 
that  armistice  is  not  so  much  a  military  word 
as  a  financial  one.” 


** Line-Weld**  Superiority 
is  due  to: 

1.  Larger  Shafts 

2.  Larger  Bearings 

3.  Better  Insulation 

4.  Stronger  Frame  (Steel) 

5.  Greater  Overload  Capacity 


The  Lincoln  Electric  Co.,  Dept.  No.  1  -6,  Cleveland,  Ohio 


M-4S 


herever 


uirrent 


Limitless,  it  seems,  is  public  demand 
for  the  convenience  and  usefulness 
of  electric  powered  appliances. 
Each  year  this  demand  seeks  out 
new  uses  .  .  .  creates  new  markets. 
It  has  strung  wires  to  the  remotest 
corners  of  the  nation,  and  set  some 
20,000,000  small  motors  at  work 
in  homes  and  industries. 

No  appliance  manufacturing  deci¬ 
sion,  we  believe,  is  more  important 
than  the  selection  of  a  source  of 
motor  supply  . . .  and  none  deserves 
more  careful  investigation.  For 
motors  must  not  fail  if  public  con¬ 
fidence  is  to  be  maintained  and 
appliance  builders  protected  from 
ruinous  service  costs. 

The  Domestic  Electric  Company 
has  devoted  its  entire  business  life 
to  the  development  of  special  frac¬ 
tional  horsepower  motors,  and  to 
a  study  of  problems  of  appliance 
design,  manufacture  and  marketing. 
The  fruits  of  this  experience  are 
available  to  appliance  manufac¬ 
turers  through  constant  contact 


Domestic  motors  are  now  servinfi 
in  these,  and  other,  important  appli¬ 
ance  fields: 

Sewing  machines 
Vacuum  cleaners 
Sanitation  systems 
Electric  tools 
Fruit  juice  extractors 
Washing  machines  ^ 

Motion  picture  projectors 
Hair  dryers 

Pipe  threading  equipment 

Floor  polishers 

Saws 

Sirens 

Ventilating  fans 
Sanders 

Wood  working  machinery 

Automobile  jacks 

Oil  flushers 

Air  compressors 

Sprayers 

Oil  pumps 

Dish  washers 

Meat  choppers 

Coffee  mills 

Ironers 

Air  clarifiers 

Health  machines 

Drink  dispensers 

Cream  separators 

Can  openers 

Saw  sharpeners 

Saw  tables  _ 

Electric  hoists 

Grinders 

Cloth  cutters 

Oil  burners 

Sump  pumps 

Moving  sign  displays 

Lawn  mowers 

Exhaust  fans 

Pipe  cutters 

Heaters 

Blowers 

Wire  strippers 

Garage  door  openers 

P"e  cordially  invite  anyone  interested 
in  the  manufacture  or  sale  of  fractional 
horsepower  motor  appliances  to  inspect 
personally  our  factory  and  facilities. 


with  principals  of  this  organization, 
working  as  a  department  of  the 
businesses  we  serve. 

The  growing  number  of  widely 
varied  fields  in  which  Domestic 
motors  are  now  in  use  is  the  best 
evidence  of  the  unusual  character 
of  this  service. 


THE  DOMESTIC  ELECTRIC  COMPANY 

7209-25  St.  Clair  Avenue 


Cleveland,  Ohio 


HORSEPOWER 


APPLIANCE  ADVISORY  ENGINEERING 


SMALL  MOTOR  MANUFACTURE 


Dudley^^  ^ 

INDUCTION  MOTOR 
PRACTICE 

By  A.  M.  DroLBT,  Engineering  Super¬ 
visor  of  Development,  Westinghoine 
Eleetric  and  Manufarturlng  Com¬ 
pany.  236  pages,  6x9,  2,266 
illustratioHS.  62.50. 

A  companion  volume  to  the  author's 
Connecting  Induction  Motors.  It  Is 
a  thoroughly  practical  discussion  of 
all  phases  of  Induction  motor  practice 
for  operating  men  and  others  who  feel 
the  need  of  help  In  the  solution  of 
problems  involving  induction  motor 
characterlstica. 


Kurt*—  O 

LINEMAN’S 
HAND  BOOK 

By  Edwin  Kcktz,  Professor  of  Elec¬ 
trical  Engineering  and  Head  of 
Department,  Oklahoma  Agricultural 
and  Mechanical  College.  547 
pages,  pocket  size,  flexible,  603 
illustrations.  $4.00. 

The  first  hook  written  expressly  for 
linemen,  foremen,  and  other  employees 
St  line  departments.  It  presents 
hundreds  of  kinks,  short-cuts,  expedi¬ 
ents  and  time-  and  work-saving 
methods,  as  well  as  scores  of  useful 
diagrams,  tables,  and  formulas  for  the 
lineman. 


STANDARD 
HANDBOOK  FOR 
ELECTRICAL 
ENGINEERS 

Edltor-ln-Chlef.  Frank  F.  Fowm, 
Consulting  Engineer,  assisted  by  a 
staff  of  more  than  60  specialists. 
Fifth  edition.  Total  issue.  98,500. 
2100  pages,  4^4  x  7,  flexible, 
thumb-indexed,  illustrated.  $6.00. 
The  widely  known  encyclopedia  of 
electrical  engineering  Is  thoroughly 
revised  to  embody  the  latest  develop¬ 
ments  and  data.  It  is  complete  and 
reliable,  and  so  carefully  and  fully 
Indexed  that  its  Information  Is  read¬ 
ily  accessible. 

Kenrtelly— 

ELECTRIC  LINES 
AND  NETS— THEIR 
THEORY  AND 
ELECTRICAL 
BEHAVIOR 

New  Second  Edition 

By  A.  E.  KBNNBIJ.T,  Professor  of 
Electrical  Engineering.  Harvard 
University:  Past  President.  Amer¬ 
ican  Institute  of  Electrical  Engi¬ 
neers.  Second  edition.,  426  pages, 
6x9.  221  illustration,  $5.00. 
The  second  edition  of  a  former  work 
entitled  Artificial  Electric  Lines,  re¬ 
vised  and  enlarged  to  Include  the 
electrical  engineering  behavior  of  real 
as  well  as  artiPclal  lines  and  general 
nets  in  the  steady  state.  The  funda¬ 
mental  position  in  general  theory  now 
accorded  the  network  is  emphasized 
throughout. 


ihat  old  saying 

about  experience  being  the 
best  teacher  la  abaolutely 
Bound  in  one  eense.  But 
moat  of  ua  recite  it  with¬ 
out  thinking  that  experi¬ 
ence  may  he  of  variouB 
aorta — the  experience  of 
other  men  aa  well  aa  our 
own.  “canned  experience," 
if  you  please,  ready  for 
use.  Just  open  and  serve 
youraelt  1  'Why  not  take 
advantage  of  the  experience 
of  other  men  as  far  aa  we 
can  and  save  not  only 
years  of  time  but  many 
expensive  lessons? 

Do  you  know  how  much  of 
the  world’s  best  research 
in  the  electric.fl  engineer¬ 
ing  field  is  contained  in 

McGRAW-HILL 

BOOKS? 

A  single  fact  or  table  may 
be  worth  many  times  the 
price  of  the  book  to  you. 


Dahl—  ^ 

ELECTRIC  CIRCUITS 

By  O.  O.  C.  Dahl,  Associate  Profes¬ 
sor  of  Electric  Power  Transmission, 
Massachusetts  Institute  of  Tech¬ 
nology.  390  pages,  6  x  9,  228 
illustrations.  $5.00. 

A  presentation  of  the  engineering 
a.spects  of  circuit  theory.  The  book 
gives  the  methods  and  tools  necessary 
for  the  analysis  of  modern  power-cir¬ 
cuit  problems. 


Cohen—  • 

HEAVISIDE’S 
ELECTRICAL 
CIRCUIT  THEORY 

By  Locis  COHBN,  Ph.D.,  Consulting 
Engineer,  Professor  of  Electrical 
Engineering,  Qeorge  Washington 
University.  With  an  Introduction 
by  Dr.  Hichabl  I.  Pcpin.  169 
pages,  6x9.  $2.50. 

A  clear  and  simple  explanation  of  the 
principles  of  the  Heaviside  operational 
calculus  and  their  application  to  en¬ 
gineering  problems.  The  book  Is  a 
sound  discussion  of  judiciously  selected 
parts  of  Heaviside’s  epoch-making 
work  designed  to  be  of  practical  help 
to  the  electrical  engineer. 


Tarboux—  ^ 

ELECTRIC  POWER 
EQUIPMENT 

By  J.  0.  Tarboux.  Assistant  Profes¬ 
sor  In  Electrical  Engineering,  Cor¬ 
nell  University.  4  55  pages,  6  x 
9,  374  illustrations.  $5.00. 

A  reference  and  textimok  that  fur¬ 
nishes  the  reader  with  a  general 
knowledge  of  the  details,  operation, 
and  application  of  some  of  the  more 
common  types  of  electrical  power 
e<iuipment  now  In  use. 


Reed—  O 

TRANSFORMER 
CONSTRUCTION 
AND  OPERATION 

By  Emerson  O.  Reed,  of  the  Trans¬ 
former  Engineering  De- 
partment.  Westinghouse 
Electric  and  Manufactur- 
ing  Company.  227  pages. 

6x9,  129  illustrations. 

$3.00. 

The  whole  story  of 
transformer  construe- 
tion  and  operation  Is 
given  In  this  bonk.  It 
takes  up  the  rating 
transformers,  cir- 
meth- 
cooling  and 
insulation,  tap 
changers,  auto- 
par- 
group 
test- 


ELECTRIC  DRIVE 
PRACTICE 

By  Gordon  Fox,  Electrical  Engineer, 
Freyn  Engineering  Company,  Con¬ 
sulting  Engineers.  421  pages,  514 
X  8,  170  illustrations.  $3.50. 

A  complete  discussion  of  modern  elec¬ 
trically-driven  commercial  machinery 
covering — the  elements  of  load,  the 
factors  affecting  the  load,  motor  size 
determination,  the  peculiar  features 
and  distinctive  requirements  of  each 
machine,  the  functions  they  perform 
and  the  laws  governing  their  action. 


Choose  Any 

of  these  McGraw-Hill 
Books  that  you  would  like 
to  see — one,  or  two  or  a 
half  dozen — as  many  as 
you  wish.  Read  them  for 
ten  days  free — keep  those 
you  want — send  back  those 
you  don’t  want. 

Pay  for  the  books  yon 
keep  as  you  use  them.  If 
you  keep  $15  worth  of 
books,  send  $.’1.00  in  ten 
days  and  $.1.00  monthly. 
The  smallest  monthly  pay¬ 
ment  is  $.1.00.  If  you  keep 
$6  worth  of  books,  send 
$3.00  In  ten  days  and  $3.00 
a  month  ioter. 

The  monthly  Installments 
must  be  large  enough  so 
that  the  entire  account 
will  be  paid  In  full  within 
six  months. 

Prices  are  the  same  as 
cash — there  is  no  extra 
charge  for  the  .monthly 
payment  privilege. 


Mail  just  this  coupon 
to  see  these  McGraw-Hill  books 
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Xhe  apparatus  in  the 
Timken  Physical  Lab¬ 
oratory,  used  in  running 
the  Bearing  Life  Tests. 


The  Run  for  Life 


A  battery  of  machines  operating  continually  day  and  night, 
tests  hundreds  of  Timken  Bearings  under  all  possible  con¬ 
ditions  of  loads  and  speeds. 

Unwavering  performance  during  such  an  endurance  run, 
proves  the  ability  of  Timken  Tapered  Roller  Bearings  to 
safely  carry  combined  radial  and  thrust  loads  over  a  period 
of  many  years. 

So  it  is  that  Timken -equipped,  in  automobiles,  trucks, 
buses  or  machinery  of  any  type,  gives  to  manufacturers 
and  users  alike,  added  assurance  of  a  prolonged  and  eco¬ 
nomical  life  of  usefulness. 

Responsible  for  extending  the  life  span  of  Timken  Bearings 
is  that  enduring,  wear -resisting  combination  —  Timken 
tapered  design,  Timken  POSITIVELY  ALIGNED  ROLLS  and 
Timken  electric  steel. 


THE  TIMKEN  ROLLER  BEARING  CO.,  CANTON,  OHIO 
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The  parts  purchased  by  any  manufacturer  for 
the  machines  he  builds  to  sell,  provide  a  true 
measure  of  his  own  ideal  of  quality. 

The  name  Cutler-Hammer  on  the  Motor  Con¬ 
trol  of  a  motor- driven  machine  means  quality 
first  in  machine  building  .  .  .  conscientious  eflfort 
to  guarantee  maximum  earnings  on  your  in¬ 
vestment. 

Reserve  quality  is  built  into  Cutler-Hammer 
Motor  Starters  . . .  Built  to  tht  Standard o( Millions 
of  Operations.  They  are  backed  by  over  a  quarter 
century  of  success  in  solving  the  Motor  Control 
problems  of  every  industry  ...  an  experience  en¬ 
abling  C-H  Engineers  to  develop  pioneering  fea¬ 
tures  which  assure  accurate  protection  to  motors, 
speedy  manipulation  of  machines,  safety  to  men 
.  .  .  in  short,  the  full  earning  capacity  of  the 
machine. 


is  always 
means  ^  ^  ^ 

Quality  first 

in  Machine 

Building 


Thirteen  Times  the  Manpower  of  Industry 
Hidden  Away  in  Electric  Motors 

Electric  Motors  in  America’s  industries  today 
provide  working  capacity  equal  to  250  mil¬ 
lion  workmen.  That  is  more  than  13  times 
the  actual  number  of  men  employed.  How 
effectively  this  army  of  ’’unseen”  workers  is 
used  to  bring  down  costs  is  determined  by  the 
care  with  which  Motor  Control  is  selected. 


Alert  machinery  buyers  use  the  C-H  trade-mark 
on  Motor  Control  as  a  guide  in  selecting  motor- 
driven  equipment.  And  realizing  that  there  are  no 
unimportant  motors  in  the  modern  production 
chain,  these  executives  standardize  on  Cutler- 
Hammer  Starters  for  all  motors  .  .  .  large  or 
small  ...  in  their  plants. 

CUTLER-HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 
1287  St.  Paul  Avenue 


MILWAUKEE,  WISCONSIN 


CUTLER  UAMMER 

Control  Equipment  Good  Electric  Motors  Deserw 
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3 -Rate  Meter 


THERE’S  NOTHING 
“JUST  AS  GOOD” 


The  Largest 
Line  of 
Electricity 
Meters 
in  the  World 


Information  on 
2*rate  and  3>rate 
meters 
on  request. 
(Type  FBodm  is 
the  2-rate  meter.) 


WHETHER 
it’s  auto 

mobiles,  o  rr  \\  M  \  ® 
brushes,  there’s!  |  ^ 
nothing  “just  as  \ 

good”  as  the  best.  \ 

Each  has  its 
place  in  the  sun 

— and  the  best  must  be  on  top. 

U  S  G  Brushes  have  proven  their 
merit  through  years  of  service. 
We  don’t  claim  them  to  be  the  best 
— but  users  do.  Repeat  orders 
come  because  past  performance 
has  been  the  best.  We  have  built 
our  business  on  repeat  orders. 


Type  CBot  Btnrle 
phase  3-rate  watthour 
meter. 


LANDIS  &  GYR,  INC. 

Herbert  Nehls,  V.  P.  and  G.  M. 

KM  Fifth  Ave.,  New  York 


Remote  . 

cation  ot  instaU. 

are 

’  t  attention- 


THE  UNITED  STATES 
GRAPHITE  COMPANY 

SAGINAW,  MICHIGAN 


ENGINEERING 
COMPANY  INC 

MWtON  IT  AND  NCLSON  AVC. 

ijOng  ■•land  city,  N.y. 


’mmmiimi'S 


SMITH  &  SERRELL 

24  Washington  Place 
Newark,  N.  J. 


SUNDH  Control 

For  A.C.  or  D.C. 


Automatic  Starters  Elevator  Control 
Manual  Starters  Fire  Pump  Control 

Speed  Regulators  Pressure  Regulators 

Machine  Tool  Control 
Magnet  Operated  Switches 
Valves.  Magnet  Operated 
Transfer  Switches.  Automatic 
Float  Switches.  Push  Button  Switches 
and  Accessories. 


I  SUNDH  ELECTRIC  CO.  | 

i  Parkhurst  St.  &  Ave.  C..  Newark,  N.  J.  | 

I  Branch  Offleea  or  Salei  Repreimtativet  in  = 

S  Principal  Cities  S 

niiiiMiiiiiiiiiMiiiiiiiimtir" . . . . ’'iiiiiiinnimHiiiiiiiiiiiiimiiiiiiiiimiiiiiiiinutiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiifit; 
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I  THE  SEARCHLIGHT  SECTION  | 

I  Man  you  want  | 

I  will  locate  the  Position  you  want  I 

I  Equipment  you  want  | 


j  Are  you  using  the  Searchlight?  | 

miiiiiiiiuiiiiiniiiuiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiniiimimiiiiiiiiiMiiiiiiiittiiiiiiiiiiiHiiiiiiiniiiimimiiiiitiiiiiniiiiiiui)^ 
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Just  the 
Motor  for 
the  Job 


^  Each  appliance  has  its  own  special  power 
^  requirements  •  •  •  noise  •  • .  space  • . .  con- 

^  tinuity  of  operation ...  In  each  case  there 

*111^ 

is  one  particular  type  of  motor  that  will 
jlUl'  serve  it  best.  That  is  why  Wagner 
makes  all  commercial  types  of  motors. 


Wagner  manufactures  every  commercial  type  of 
a.  c.  motor  and  can  recommend  without  prejudice. 
Literature  on  Request 

WAGNER  ELECTRIC  CORPORATION 

6400  Plymouth  Avenue,  St.  Louis,  U.  S.  A. 

Ifagnar  Salm$  Offiem*  St  S»rvic0  Slationt  in  25  Principal  Citict 

Products:  FANS  .  Desk,  Wall  and  Ceiling 

TRANSFORMERS  . .  .  Power,  Distribution  and  Instrument 
MOTORS  .  .  .  Single'phase,  Poljrphase  and  Direct  Current 
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Don’t  he  bothered! 


Tramp  iron  in  the  coal  going  to  your  crushers  and  pulver¬ 
izers  to  be  ground  for  use  as  powdered  fuel,  or  in  the  coal 
that  passes  directly  to  the  grates  for  burning,  can  cause 
considerable  damage  to  pulverizing  equipment,  conveyors 
and  grates.  Quite  often,  tramp  iron  in  the  coal  causes  seri¬ 
ous  accidents  that  result  in  expensive  delays  and  shut¬ 
downs.  Don’t  let  such  accidents  occur  in  your  plant. 

Check  up  on  the  large  quantity  of  tramp  iron  present  in 
coal  and  consider  how  this  iron  could  cripple  your  plant. 
Many  mining  companies  are  removing  the  tramp  iron 
from  their  coal  as  it  leaves  the  mines  but  other  iron  gets 
in  on  the  railroads  and  during  subsequent  handlings.  The 
safest  plan  is  to  remove  the  tramp  iron  just  before  you 
use  the  coal. 

EC&M  Separator  Magnets  are  at  work  protecting  fuel  sys¬ 
tems  in  every  industry.  Each  installation  was  engineered 
individually  with  attention  to  the  requirements  of  that  job 
and  every  EC&M  Separator  is  more  than  “earning  its  keep.” 
EC&M  Separator  Magnets  prevent  accidents. 

Write  for  literature  describing  EC&M  Separator  Magnets 


THE  ELECTRIC  CONTROLLER  &  MFG.  CO. 

NEW  Y0RK-5O  CHURCH  ST.  r  I  ^RVRI  j  AND  OHIO  nfBLAmmk-mmm  blo& 

CHICAQO-CONWAY  BLDt  v1-AC<  V  PITTSBURGH-OLIVER  BLD& 

DBTROIT-OIME  BANK  BLOG.  SAN  PRANCISCO-CALL  BUILDING 

NRMINQHAM-BROWIHWailX  LOS  ANGELES- 912  E.  THIRD  ST  MONTREAL-CASTLE  BLDG 

CTNaNNAn-|BiDn«LBMI(Wt  HOUSTON-KX)6WIS1IMCTDNN/E.  TUL.SA-2I7EARCHER5I 

DEN VER-WrmOJGE  BLDG  TORONTO-REFORD  BLDG  SEATTLE-ALASKA  BLDG 
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The  trend  in  modem  power  plant  practice  involving  high  pres¬ 
sures  and  high  temperatures,  presents  new  problems  in  steam 
turbine  design.  Allis-Chalmers  engineers  have  pioneered  in 
research  in  high  pressures  and  high  temperatures  in  their  effect 
on  materials.  Notable  installations  involving  steam  pressures  up 
to  600  lbs.  and  temperatures  up  to  725°  F.,  including  units  of  large 
capacities  such  as  the  50,000  k.w.  unit  shown  above,  are  evidence  of 
Allis-Chalmers  engineering  progress.  Larger  units  for  these  oper¬ 
ating  conditions  are  under  construction. 

Allis-Chalmers  is  prepared  to  build  turbines  for  high  pressures  and 
temperatures,  limited  only  by  the  suitability  of  present  available 
materials.  This  organization  builds  turbo-generator  units  for  in¬ 
dustrial  and  auxiliary  service  as  well  as  high  efficiency  units  for 
central  station  operation,  which  include  straight  condensing,  non¬ 
condensing,  condensing  or  non-condensing  bleeder,  and  condensing 
mixed  pressure  types. 

Allis-Chalmers  engineering  experience  is  at  your  service  in  steam 
turbine  and  condenser  problems  of  power  plant  design. 

/ILLIS-CH/1LMERS 

i  MIUWAUKEE.  WIS.  U.S.A. 
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ELFUE..PA 


I  MOTORS  Ar.TERNATORS.  GENERATORS.  MOTOR  GENERATOR  i 
I  SETS.  TRANSFORMERS.  ARC  WELDING  EQDtPM’ENT  = 

I  Sale*  OOictt:  Buffalo.  Clilcago,  CloTeUnd,  Detroit,  Erie,  Ne-.?  York,  PlilUdelohIa  § 
I  Pittsburgh  g 

I  BaUi  Airon,  Boitoo,  Cincinnati,  Indlananolti,  Kansas  City.  St.  Louis.  = 

I  Troj,  N.  T.  1 
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STAR  I 

Ball  Bearing  Motors  | 

Direct  and  Alternating  Current  up  to  75  bp.  Also  I 
generators  and  alternators  in  horizontal  and  vertical  1 
types,  and  motor  generator  sets.  We  build  motors  i 
to  meet  your  requirements.  Atl:  tor  mart  data.  | 

Star  Electric  Motor  Co,  | 

Miller  St.  and  N.  J.  R.  R.  Ave.,  I 

Newark,  N.  J.  = 
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Type  LL  Circuit  Breaker  for  generator  protection  —  1600 
amperes  at  250  volts  D.C. — field  discharge  clips  mechanically 
operated  by  breaker,  clips  close  just  before  breaker  opens 
and  open  as  breaker  closes  —  direct  acting  reverse  current 
protection — solenoid  or  hand  operation. 

Auto  U-Re-Lite  LL —  1600  amperes  at  550  volts  A.  C. — 

H3  pole  —  two  direct  acting  overload  coils  with  time  limit 
(Dalite)  —  non-closable  against  overload  or  short  circuit 
(Autoite) — closed  or  opened  manually  with  full  safety  to  oper¬ 
ators —  rupturing  capacity  40,000  amperes  at  440  volts  A.  C. 

J  Type  J  Circuit  Breaker — 10  amperes  at  1 10  volts  A.C. — single 

tpole  —  direct  acting  under- voltage  or  no- voltage 
protection. 

-x-s  “Folks,  you  ain’t  seen  nothin’  yet!  (Apologies  to  Mr.  Jolson.) 

There’s  just  the  breaker  you  need  in  the  l-T-E  line— or  we’ll 
make  it  for  you.  What’ll  it  be?’’ 

★  ★  ★ 

I-T-E  CIRCUIT  BREAKER  COMPANY 
19th  and  HAMILTON  STS.,  PHILADELPHIA 

Birmingham.  American-Tradera Bank  Building : Boston, 201  DevunahlreiBuffalo, ElllcottSq. Bldg. :  Chi¬ 
cago,  333  N.MlchlKanAve.  .Cincinnati,  UnlonTrust  Bldg  .Cleveland,  439  TermlnalTower  Bldg.:  Dallas, 
18 10  Allen  Bldg.  ;Denver,TramwayBldg  ;Detrolt. Penobscot  Bldg.  ;Duluth,611  Providence  Bldg;  Kansas 
City,  Midland  Bldg. ;  Los  Angeles.  106  W.3rd:  Minneapolis,  Plymouth Blda; Montreal,  P  Q..36Notre 


Philadelphia.  1505  Race  St. :  Pittsburgh.  Park  Bldg. ;  St.  Louis,  Bank  of  Commerce  Bldg. ,  San  Fran¬ 
cisco,  Rua.a  Bldg  ;  Seattle,  80233rd  Ave. ;  Toronto,  140  Adelaide  Street  East;  Tulsa.  Oklahoma,  1165  N. 
Elwood  Street:  Vancouver.  600  Beatty  Street. 


r  Coming 
Attractions 

I-T-E  transfer  switch  —  7500 

J  amperes  at  250  volts  D.  C.  — 
full  automatic  switching  from 
normal  to  emergency  power 
source. 

Auto  U-Re-LiteSenioi^motoT 
operated  for  remote  starting  of 

K  motors  across-the-line  —  over¬ 
load  protection  with  time  limit 
(Dalite)  —  200  amperes  at  550 
volts  D.C. 

Type  S  circuit  breaker  —  5 

L  amperes  at  110  volts  D.  C. — 
single  pole — time  limit  (Dalite) 
overload  protection. 

Truck  type  air  circuit  breaker 
switchboard  —  Cel-l-T-E  con- 

Mstruction  —  protecting  circuits 
from  200  to  2500  amperes  at 
550  volts  A.  C. 

I-T-E  pneumatic  type  electric 

N  railway  circuit  breaker  —  4000 
amperes  at  600  volts  D.  C.  — 
single  pole — operated  by  com¬ 
pressed  air. 

Type  LX  circuit  breaker  — 

O  600  amperes  at  250  volts  D.  C. 
—  single  pole  —  direct  acting 
overload  protection  with  time 
limit  (Dalite). 

For  complete  information  on  dependable 
protection  for  any  circuit  up  to  75U  volts 
D.C.  or  SSu  volts  A.C.  write  or  call  our  near¬ 
est  office. 


"'Xyisjiti  iirrin(»lH»(iilBkii'jir.ii  . . . . . .  ■■  itfii  ,  . . 


Junk  29,  1929 


fi'om  Ato  Z 

with 


I-T-E 


£ 


BATES-TRUSS 

FOLES'»»'STRUCTURES 


Public  Utility  Companies  acknowledge 
the  many  superiorities  of  Bates-Truss 
wherever  poles,  towers  or  structures 
are  used.  This  preference  has  led  to  the 
adoption  of  Bates-Truss  products  by 
Public  Utility  Companies  throughout 
the  country.  The  poles  are  expanded 
from  one  piece  of  metal — no  rivets,  bolts 
or  welds.  The  Bates-Truss  semi-fabri¬ 
cated  towers  and  structures  represent 
the  most  advanced  engineering  and 
manufacturing  methods. 


S/teeif^ 

MTES-TRUSS 


Fabricated  towers  for 


rur  the  hinh  teimioii  line  where 
«trueture8  are  needed,  recom¬ 
mend  Bateu-Truss.  Quotations 
Kladly  furnished  by  our  en^ineer- 
intr  department  on  all  struc¬ 
tures  of  this  kind.  Whatever 
your  requirements,  be  sure  to 
investiK'ate  Bates-Truss. 
Bates-Truss  Poles  for  street  and 
railway  service  have  proved 
their  superiority  through  years 
of  servic'e.  Expanded  from  one 
piece,  they  offer  the  maximum 
in  appearance,  service  and 
economy. 


Semi-fabricated  structures  combine  Bates-Truss  expanc"t  one  piece 
members  with  structural  shapes  utilizing  the  advanta^  of  both. 
The  semi-fabricated  structures  are  adaptable  to  all  typ.  service. 


SAMUEL  BROWN,  LTD.,  New  Zealand 
JOST  ENGINEERING  CO.,  LTD.,  India 


